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^^1^ Turbo Basic 


/ ntroducing Turbo 
Basic, the high- 
speed BASIC you'd 
expect from 
Borland! 

It's the BASIC compiler you've 
been waiting for. And it's so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active ^itor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASIC A, chances are that 
you already know how to use 
Turbo Basic. 

With Turbo Bask your 
only speed is "Full 
Speed Ahead"! 

You probably already know us 
for both Turbo Pascal" and Turbo 
Prolog." Well, weVe done it again! 

We created Turbo Basic, 
because BASIC doesn't have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM’PC. If 
BASIC taught you how to walk. 
Turbo Basic will teach you how 
to run! 


The Critics’ Choice 

( i Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details . . . Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language ... The one language 
you can't forget how to use. Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

St9¥e Gibson, InfoWoHd 

Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak 9 9 


Turbo Bask ends the 
bask confusion 

There's now one standard: 

Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see. Turbo 
Basic's part of the fast-growing 
Borland family of programming 
languages— we call it the 'Turbo 
Family. " Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users— get your 
copy of Turbo Basic today. You get 
an easy-to-read 300-F page 
manual, two disks, and a free 
MicroCalc spreadsheet— and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95 — Order your copy of Turbo 
Basic today! 


Free spreadsheet included, 
complete with source code! 

Yes, we've included MicroCalc. our sample 
spredcfc/)eef. complete with source code, 
so that you can get started nghf away with 
I a "real program. " You can compile and run 
I it "as is." or modify ft. 




A technical look at 
Turbo Basic 

^ Full recursion supported 
^ Standard IEEE floating-point 
format 

yf Floating-point support, with full 
8087 (math co-processor} 
integration. Software emulation if 
no 8087 present 
Si Program size limited only by 
available memory (no 64K 
limitation) 

Si EGA and CGA support 
0 /Access to local, static, and global 
variables 

Si Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

Si Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
Si New long integer (32-bit) data 
type 

Si Full 80-bit precision 
gl Pull-down menus 
gf Full window management 


System requirements 

IBM K. XT. AT and true compatibles. K DOS IMS 
DOSI 20 or later One floppy drnre, 256K 


e-ijo3 





And now you can use the numeric keypad 
on your PC because, with our Expert Menu, 
you’ll never suffer from not being able to 
use num-lock again. 

Draw attention to your presentation. 

Show Parmer and Microsoft Paintbrush 
help you and your Microsoft Mouse aeate 
presentation graphics that will help keep 
your audience focused on the point you’re 
trying to make. 

Show Parmer lets you bring your presenta- 
tions to life: like building a graph piece by 
piece as you’re presenting your case point by 
point. Show Parmer can dso create other spe- 
cial effects. And it lets you pull graphic images 


from other programs like Paintbrush or 1-2-3. 

YouTl never be alone with a 
Microsoft Mouse. 

The Microsoft Mouse is supported by over 
200 software applications and multimdes of 
users. In fact, the readers of PC World magazine 
have given the Miaosoft Mouse 
the World Class Award for the 
past three years. No wonder it’s the 
best selling mouse on the market. 

Buy a Microsoft Mouse and get a ton more 
done by just lifting a finger. 

Microsofr Mouse 




P9r a tw of tnou«e<on^tib)e tofcwarc or the location of your nearew dealer call 1800) 426-9400 In Waiiungton State and Alaska,) 2061 682-8088. In Canada. call 1416) 67}-7638 



Just put your finger on a Microsoft® Mouse 
and you’ll be getting more done in no time. 

Because the Miaosoft Mouse comes with 
a fistful of software including presentation 
graphics programs like Show Parmer™ and 
Miaosoft Paintbrush® and Expert Mouse 
Menus for your favorite business programs. 

To enter a command with a Miaosoft 
Mouse, just find it on the on-screen menu and 
click. Not having to enter a handful of key- 
strokes means you can work much faster. 

Easier word processing 
from load to print 

With the Miaosoft Mouse, you can 
give your cursor keys a rest. Editing is now 


a breeze because it’s easy to highlight and 
change or replace text. 

And when you’re finished, you can use 
an Expert Mouse Menu to back up a Display- 
Write™ 3 document with just two clicks. Or 
use our mouse to load MultiMate® docu- 
ments without ever having to type out a file 
name again. 

This mouse knows its 1-2-3’s. 

The Expert Mouse Menu for use with 
Lotus® 1-2-3* gives you faster access to 
functions you use all the time like displaying 
graphs, setting tides and opening windows. 
Then print out your worksheet with one click 
of our mouse rather than seven keystrokes. 


Microtoh if a reeHtered (rademark of Mkroaoit Corporation. DixJavWriK is a trademark of Intemarional Butirtess Machmes Corporation. Iona and 1*2*3 are rratsiered trademarks of Lona Development 
Corporation. MutiMair is a resisarred trademark of Ashion-laie Show Partner t» a trademark of Bn^cbiU-Roberts & Co. Lid. Paoithnah b a roistered trademark of ZSofi Corporation. 
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THANKS FOR THE MEMORIES 


Have you ever noticed how lime seems 
to change everything? Fashions change. 
Technology changes. Even the microcom- 
puters we use change. Maybe that’s why 
so many of our customers are saying 
goodt^e to IBM in favor of a "good buy" 
from Wells American. 


rated I 7 leading industry trade journals. 
Even so, we've heard that some "big blue" 
old-timers still worry about trading their 
IBM “security" blanket lor better priced, 
higher performance equipment. (Remem- 
ber how difficult it was to give up your 
baty blanket?) That's why we've arranged 


lor RCA, one of the world’s largest tech- 
nical service organizations with 18,0<K) 
employees, to provide low cost, nation- 
wide maintenance for our AAStar II. 
And if that's not enough, every unit in- 
cludes free schematics and a no risk 
money-back guarantee. 


As time goes by, more and more com- 
puter users are realizing what an extraor- 
dinary value our AAStar 11^ truly is. It's 
the only AT class microcomputer that can 
run at 6 , 8 , 10 and 12 MHz! It's also the 
only PC/A'T compatible that’s “network 
ready." Better yet, each A*Star II now 
comes with your choice of keyboards - 
the original AT version or the enhanced 
“RT' style. Best of all, AAStar II prices 
start at only $995! 

But what about quality and support? 
Don’t worry! We’ve been making micro- 
computers longer than IBM! And it shows. 
Our A*Star® computers have been top 


THE A*STAR II IS MADE IN THE USA. 



Still need a blanket? We’ve got you 
covered! Try out one of our ArrStar ll's 
and we'll send you one. It's baby blue, 
monogrammed and... it's absolutely free! 
We'll also include a $395 option, at no 
ch^e, with your first AirStar II purchase. 
This offer is limited, so call or write us to- 
day. Just because you’ll be saying goodbye 
to IBM doesn't mean you'll have to say 
goodbye to quality, support or security. 
Besides, at least you'll still have your 
memories . . . and your money! 

Welb American^ 

^ CIRCLE 515 ON READER SERVICE CARD 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia. South Carolina 29169 • 803/796-7800 • TWX 510-601-2645 

■evi r%r«oAsi Compuiar AT AAQ AT at* iraMman* o> ini*fnatioi\al Business Uscn<nes 
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Security Strategies: 
Hardware Protection for PCs 

Richard Aarons and Robin 
RaskiniPnAeciion for PCs and 
the data they contain is always 
high priority but not 
exclusively high-tech or 
software-based. Add-on boards 
and suaightforward locking 
devices are featured in this 
review of security hardware, 
along with commonsense 
approaches to security — all 
links in the chain that guards the 



SPECIAL REPORT 
Laser Printer Technology 

• Great Performance for 
Under $3,000 

John Dickinson, Bill 
Machrone, Alfred Poor, and 
Jim SeymourlFor a long time, 
Hewlett-Packard's La.serjet 
was the unchallenged 
champion in the laser printer 
arena. Now. new low-cost 
laser printers like Epson's GQ- 
3500. Okidata's La.serline 6, 
QMS's Big Kiss, and Ricoh's 
PC Laser 6000 are ready to take 
on mighty HP and its newest 
contender, the Laseijet Series 
II. Is the Series II equal to the 
battle ahead? 123 

• Sheet Feeders Multiply 

Your Printing Options 
Phil W/mf///Multiple-bin 
sheet feeders can make your HP 
do new tricks. BDT's MF 850 
and MF 830 Laser Feeders. 
Hewlett-Packard's La.serjet 
500 Plus, and Ziyad's PaperJet 
400 give you longer print runs 
and print envelopes in the same 
job. saving you both time and 
effort 147 


• Pluses for Your HP 
LaserJet 

Bill O' BrienJTYie popularity of 
Hewlett-Packard's original 
La.serjet created a cottage 
industry bent on helping users 
surmount the printer's 
limitations. The.se software and 
hardware products will give 
new life to your Laserjet . .. 161 

• Sharing Your Laser’s 
Power 

Winn L. Rosch/The nine 
automatic printer-sharing 
devices reviewed are a cost- 
effective way to make better 
use of your investments in 
hard-copy hardware 175 

CONNECTIVITY 
Making Coruiections: 13 

LANs in Perspective 
Frank J. Derfler, ^r./Overthe 
past 5 months, we've presented 
a huge amount of information 
for LAN buyers to study. 
Before our yearlong 
connectivity series continues, 
we summarize the conclusions 
we've reached in the reviews to 
date 2()9 


Hewlen-Packard is 
hoping its new Laseijet 
Series II will be tops in 
the low-cost laser 
printer maiLet. page 123. 



COMPUTERS 
10-MHz Computers: High 
Speed, Low Risk 

Winn L. RoschlHov/ fast is fast 
enough? These six computers, 
from AST, Computer Direct, 
Kaypro. Proteus Technology, 
PC's Limited, and Multitech, 
aren't as fast as their 1 2-MHz 
counterparts, but they boast 
full and unconditional 
compatibilily 241 



SOFTWARE 
Better Tools for Backup 

Winn L. RoschtW you want to 
save your hard disk's data in a 
safe place but don't want to buy 
an expensive tape backup 
system or spend hours copying 
files, try one of these programs. 
Products reviewed include 
Pdisk, Corefast. Intelligent- 
Backup, Backup Master, 
Fastback, and DSBackup 
Plus 263 


Marketplace 361 

Direct Marketing 
Connection ,366 

Reader Service 

Card 387 

Index to 

Advertisers 391 

Product Index 392 

Editorial Product 
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FIRST I.OOKS 


Hands On; 

• Intel’s Inboard 386/ AT 

• MicroPro’s latest revision 
of WordStar 

• Bantam Publishing’s 
StarFixer 

• Media Cybernetics’ 
HaloDPE 

• Mix C Works 

• Princeton's 
LS300 Scanner 

• Silk, a new spreadsheet 

• Eye-popping 19-inch EGA 
monitors from Aydin and 
Epsilon 

• Tandy’s EGA monitor and 
display 

• Intellisoft’s Bookmark 

• Xerox’s PC Type Right .... 33 


VIEVM'OINTS 


LETTERS TO 

PC MAG A/INF. IS 

PC ADVISOR 

Gus Venditto/He\p in selecting 
personal financial software, in 
converting 8 '/ 2 -inch disks, and 


in printing stacks of 
envelopes 27 


FROM THE EDITOR’S 
SCREEN 

Bill Machrone/How Fast Is 
Fast? .39 

JOHNC. DVORAK 

Sue You, Sue Me 65 

Inside Track 67 

JIM SEYMOUR 

Where E-Mail Systems Fall 

Short 75 

STEPHEN MANES 
The Death of 

Programming? 89 


STEWART ALSOP 
1-2-3 and Me 97 



PROD! (TIVTTV 


PC LAB NOTES 
A System Board 
Analyzer 

MichaelJ. Mefford/Viev/ PC ' 
and XT configuration settings 
on-screen w ith .STATUS ..281 

PROGRAMMING/ 
UTILITIES 

A DOS Music Generator 

MichaelJ. Mefford! 
PLAY.COM lets you make 
music with your PC without 
having to enter BASIC ... . 297 



SPREADSHEET CLINIC 
Jared Taylor! Add international 
characters to text; run I -2-3 and 
other copy-protected programs 
from RAMdisks; center a string 
of text 311 


CONNECTIVITY CLINIC 

Frank J. Derjler, Jr./Tips for 
restoring network response 
time and clearing up long- 
distance phone lines 317 

POWER USER 
Craig L. StarkJProduce 
decorative menus with text 
editors and double databa.se 
screen width 325 


USER-TO-USER 

Paul Somerson/Enclose a 
BASIC screen with borders; 
enhance the ERRORLEVEL 
batch file; create a routine that 
checks for the presence or 
absence of an 8087 chip . . . 335 

PC TUTOR 

Charles Petzold/Leam to edit 
path strings and add new 
directory paths to existing path 
strings with batch files 341 


Cover Photograph: 
Roberto Brosan 


WhAT’S inside 

The quiet whoosh of laser print- 
ers makes the office a gentler 
place than in the rat-a-tat-tat 
heyday of Spinwriters and Dia- 
blo printers. Lasers outperform 
daisy wheels as much as tenfold 
(8 laser-printed pages per min- 
ute is equal to 250 to 500 char- 
acters per second), and that’s 
about how far lasers outrank 
daisy wheels on the complexity scale, too. With a daisy wheel, you 
had but two concerns: which printwheel to use and f^abric versus 
multistrike ribbon. (Actually, three, if you count the fear of stran- 
gulation should you lean over and catch your tie.) 

With laser printers, there’s a bewildering array of font car- 
tridges (at a breathtaking $2(X) to $300 a pop, again holding to the 
rough 10:1 ratio over daisy wheels), literally hundreds of downloa- 
dable fonts, memory boards, font programs masquerading as desk- 
top publishers, and concerns over whether to share the printer over 
several users and how to print envelopes. 

The driving force behind the laser revolution is flexibility (you 
can mix text and graphics), silence, speed, and bang for the buck. 
In this issue, PC Magazine looks at five new laser printers under 
$3,0(X). Four of them, including HP’s revolutionary new LaserJet 
Series 11, are under $2,500, and that’s what a top-of-the-line 55 - 

cps NEC Spinwriter cost 5 years ago. 

To help you make sense of the laser printer market, we also look 
at add-ons that enhance flexibility. Bill O'Brien, one of the project 
leaders in PC Labs and an unrepentant laser Junkie, surveys the 
bevy of downloadable fonts and text formatters for the LaserJet and 
compatibles. Contributing editor Winn L. Rosch reviews nine 
printer-sharing devices that connect multiple users to one laser 
printer and bring the cost per user down to the level of a good dot 
matrix printer. And while laser printers by definition have sheet 
feeders (their 100- or 250-bin paper trays), Phil Wiswell reviews 
multiple-bin sheet feeders for users who want to mix several kinds 
of stationery, envelopes, and blank paper. 

In our cover story. Robin Raskin, contributing editor Richard 
Aarons, and several other regulars look at the hardware side of PC 
security, from physical locks to keep your investments on your 
desks to encryption devices to protect the data. 

Connectivity expert Frank J. Derfler, Jr., takes a break of sorts 
in our yearlong survey of LANs and recaps the 13 networks re- 
viewed so far. 

Finally, contributing editor Rosch, who found 12-MHz AT 
compatibles too flaky to unconditionally recommend last issue, 
examines five lO-MHz machines this issue and finds several reli- 
able speedsters from famous-name makers. US 
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The 12-inegahert2 286'- and 8-megahertz 286" come 
complete with a 1.2 megabyte floppy disk drive, 1,024K of 
high-speed RAM, 200-watt power supply and an 
AT-style keyboard. A ■ 

Both feature SmartVu an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 286* and 286'^ have been created by the best team 
of computer-hardware designers in the business. A totally E D|B^E 

new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance 
computer environment. And eivry 286* and 286'^ is 
bench-tested and run through an extensive bum-in 
before shipment. 

PC’s Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 

gained from selling and supporting tens of thousands of high-performance PCs to customers ranging from 
Fortune 500 companies to solo users has been applied to designing the most advanced personal computers 
ever produced: the PC’s Limited 286* and 286'^. 

Naturally, the 286* and the 286'^ are backed by PC’s Limited’s One- Year Limited Warranty, and by our 
30-day Money Back Guarantee 

Twelve megahertz or eight megahertz. . . the choice is yours. In bigb-performance computing tbe 
choice is clear: PCs Limited. 


AND NOW, SYSTEMS THAT 



(SfMcc-uvInt thovn brrr.) tbowti krrc.l 


CHOOSE FROM THESE GREAT PC'S LIMITED 286 VALUES. 


PC’S LIMITED 286» 


Monochrome Systems 


EGAdsI Color Systems 


• Intel 80286 running at 8 MHz 

• I024K on Motherboard 

• 1.2 Meg Floppy DUk Drive 

• Corabined Flippy and Hard Disk Controller 

• APSiyle 84Key Keyboard 

• 192 Wan Power Supply 

• CJocfc/Calendar with Battery Backup 

• Herrnlet Compaiible Monochrome Graphics Caid 

• 2 Seriali and 2 Parallel Ports 

• PC’s Limited Mcmo-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 

• SmanVu'' (Real Time Diagnostic Display) 


• Intel 80286 running at 8 MHz 

• I024K on Motherboard 

• 1.2 Meg Floppy Oi^ Drive 

• Combined Floppy and Hard Disk Controller 

• ATSlyle 84-K^ Keyboard 

• 192 V^tl Power Supply 

• Clock/Calendar with Battery Backup 

• PC's Limited EGAds! Card 

• 2 Serials and I Parallel Port 

• PC's Limited EGAds! Monitor 

• SmailVu'’(Real Time Diagnostic Display) 


with 20 Meg, 6S MS Hard Disk Drive, Space Saviiy Chassis— $1795 

with }0 Meg. 40 MS Hard Disk Drive, AP Standard Chassis— S 2 1 9 3 


with 20 Meg, 6S MS Hard Disk Drive, Space Saving Chassis- $21^3 

with 30 Meg, 40 MS Hard Disk Drive, AP Standard Chassis- $2595 


PC’S LIMITED 286'^ I 

Monochrome Systems 

• Intel 80286 running at 12 MHz 

• I024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy and Hard Didi Controller 

• APStyle B4Key Keyboard 

• 192 Watt Power Supply 

• Clock/Calendar with Battery Backup 

• Hercules Compatible Monochrome Graphics Card 

• 2 Serials and 2 Parallel Ports 

• PC's limited Mono-llA Flat Screen Monochrome Monitor with TUt and Swivel Base 

• AP-Standard Chassis 

• SmartVu" (Real Time Diagnostic Display) 


with 30 
with 40 


28 

28 


MS Hard Disk Drive- 
MS Hard Disk Drive- 


$3095 

$3295 


EGAdsI Color Systems 


• Intel 80286 running at 12 MHz 

• I024K on Motherboard 

• 1.2 Megabyte Floppy Disk Drive 

• Combined Floppy and Hard Disk Controller 

• AP-Slyle 84Key Keyboard 

• 192 Walt Power Supply 

• Clock/Calendar with Battery Backup 

• PCs limited EGAds! Card 

■ 2 Serials and 1 Parallel Ports 

■ PC's limited EGAds! Monitor 

• AP-Standard Chassb 

• SmartVu'' (Real Time Diagnostic Display) 


with one 30 Meg, 28 MS Hard Disk 
with one 40 Meg, 28 MS Hard Disk 


oh„-$3495 

dh«-$3695 



CHOOSE FROM THESE GREAT PC'S LIMITED TURBO PC VALUES. 


PC’S LIMITED TURBO PC™ 


Monochrome Systems 


EGAdsI Color Systems 


• latel 16-Bit 808B-2 SyMen Lolt roanlag at 4.77 MHz and 8.0 MHz 

• 640K oa MotbcrboanI 

• AF'-Siyie 84Kcy Keyboard 

• 150 Power Supply 

• Hercules Compatible Graphics Adapter with one Parallel Port 

• K's Uffllled MoDo-IIA Flat Screen Monochrome Monitor with TUt and Swivel Base 


• Intel 16-Bit 8088-2 System toll running at 4.77 MHz and 8.0 MHz 

• 64OK on Motherboard 

• Ar style 84-Key Keyboard 

• 130 Watt Power Supply 

• PC's Limited EGAdsI Card 

• PC’s Limited EGAds! Monitor 


whh two 36OK Floppy Disk Drives— S859 

with one 360K Floppy Disk Drive and one 20 Meg, 6S MS Hard Dbk Drive— S 1 1 


whh two 36OK Floppy Disk Drives— 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— 


SI229 

$1589 


A GUARANTEE THAT STANDS UP. 

PC's Limited has established itself as Che leader io PC technology. And the guarantee and warranty programs we offer put us ahead of the pack, toa Here are our 
terms In plain En^lsb. 

30*Day Total Satlsbction Guarantee— Any item bought from PC's Limited may be returned within 50 days from the date it was shipped for a full refund of your 
purchM price. Returned items must be as-new, not modifled or damaged, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid a^ insured, and most bear a PC's Limited Credit Return Authorization (CRA) on the shipping label. 

One Year Limited Wuranty— PC’s Limited warrants the products It manubetures to be free from defects io materials and workmanship for one year following the 
date of shipment from PC's Limited. During the one year warranty period, PC's Limited will repair or replace, at its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited. 

(nhpc'S limited 

To buy PC's Limifed computers, cdl us directly at . . . 1-800-426>5150 

Cdb imidu Tmos, 1*800>252>8336. 

Sales lines open 7a.m. until 7 p.m. Monday-Frklav, 10a.m. until 3 p.m. Saturday, Central Standard Time 

l6ll Headway Qrdc, Building 3, Austin, Texas 78754 

Sales Calls from anywhere in the country, (512) 339-6^2, Ibcfanical Support Calls, 1-800.624-9896 or PCs Limited BBS (512) 339-4127 

Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC’s limited. Tela Na 9103808386 PC LTD FAX (512) 339-6721 Gl 
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Dodb 

ouble 


Tlie corporation wants power. 
Indi\1duals want ease-of-use. 

Put those two qualities in a single 
database and what have you got? 

Theovenv^helming 
industry standard. 


ASHTONTATE 


dBASE III PLUS 

The data management standard. 




And the standard 
that won’t ovewhelm 
individuals. 
dBASE 111 PLUS^from 
AshtonTate! 

More corporations choose it than all 
the other databases combined. Because 
they want broad compatibility across the 
whole company. And true networking 
capability. And the opportunity to unily 
their support and training resources. 

In short, they want one product that’s 
flexible and powerful enough to meet the 
needs of all. 

And with dBASE III PLUS, they get it 
all. Plus the broadest third-party support 


The Industry Standard 

in the industry You see, more applications 
are written for dBASE® than for any other 
database. So in many cases, the appli- 
cations you need are already available. 

More individuals choose dBASE as well. 

Because we’ve made it easier for 
individuals to use. Particularly the sort 
who get queasy when they think they 
might have to program. 

They can start using dBASE without 


usiness needs 
standard. 


AshtonTate 


dBASE III Plus 

The tlaui num^gemCTit standard 


1^ 


command. Complex commands 
can also be stor^ for automatic use 
by our“history” capability. 

Best of all,weVe add^ these 
ease-of-use features without 
alienating the people who 
made dBASE the 
industry standard 



The Individual's Standard 

any programming experience. Because 
the Assistant feature, with its pull-down 
menus, guides them step-by-step through 
the creation and use of a database. 

When they’re ready to create applica- 
tions, our Applications Generator writes 
the code. 

And to make the complex even simpler, 
we have catalogs that let them recall 
relationships among files with a single 


users and programmers. Who still 
get all the power and programmii^ 
features they need to develop their 
sophisticate applications. 

So if you’re looking at databases from 
either the corporate or the individual 
perspective, your choice is simple. 

dBASE III PLUS. 

Or dBASE III PLUS. 

fbr the authorized Ashton-Thte dealer 
nearest you call (800) 437-4329, Ext. 284f 

ASHTON TATE' 

MnCak>n(k>UMjouUkieortheUS..cilK303)ra9 490aExtrMkm2MrVv>emarlu'iiwnprdBASE.dBASE^ FlUS. 
AftibMi'I^/Aihlnnlble. 0 10A6 Aihtonlkie Ail nghu merxcd 
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LOGITECH 
C7 MOUSE 

$99 




V. . To sum up my feelings ahoui this mouse 
and menu generating system: this is the one 
I want." Phil Wiswell 

PC Magazine. Jan 27. im 

At LOGITECH we’ve spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we've devoted to it. 

MAXIMUM C OMPATIBILITY 

The priTgrammable LOGITECH Mouse 
works with virtually ALL hardware and application 
software. 

BEST MOUSE TECHNOLOGY 

Theopio-mechanical LOGITECH Mouse 
offers the tvst of all worlds. Mechanical trucking 
(u ball! and optical decoding (precise, reliable 
optical cncixlers). Every major computer manufac- 
turer. including Apple. IBM and DEC. has chosen 
opto-mechanical mou.se technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 

BEST MOUSE EOR GRAPHICS & CAD 
High (200 dot per inch) resolution, precise 
tracking, and a .Vbutton design arc es.sential for 
graphics and CAD. 

BEST MOUSE FOR DESKTOP 
PUBLISHING 

E.rgonomic styling is a must for all mouse- 
intensive desktop publishing applications. High 
resolution is essential for high-re.solution screens. 
BEST MOUSE FOR SPREADSHEETS & 
WORD PROCESSING 

The smtHXh-tracking LOGITECH mouse is a 
productivity tool for all types of data entry and 
editing. We've even created a special mouse inter- 
face for 1-2-3 which makes 1-2-3 u.sers up to 30% 
more pnxluctive! 

BEST MOUSE SOFTWARE 

"Logitech's Plus Package adds an excellent 
menu builder (with useful examples), a fast 
windowing text editor, and an outstanding 
Lotus ^•2•3 interface!' Ezra Shapiro 
Byte 

Our Plus Software alstT includes our Micnjsoft- 
compatible drivers, and CLICK which sets the 
mouse automatically for any application. 


BEST DEAUS 

We offer either our C7 or Bus mouse, with Plus 
software, packaged with some of the most exciting 
applications on the market, at very exciting prices. 
LO(;iPAINT -Special Offer! SI49 

The LOGITECH Mouse with PC Paintbrush 
is the most advanced paint .set available for the 
PC. It offers 1 1 type fonts, a pallet of 16 colors, 
and the ability to import and embellish files 
fn>m other applications. 

LOGICADD $189 

The LOGITECH Mouse packaged with 
Generic CADD and Dot Plot turns your PC 
into a complete CADD wx)rk.station. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. fXxPlot is the add on utility that enables 
you to pnxlucc crisp, high resolution drawings 
ftx>m your dot matrix printer. 
LOGIPAINT-&-DRAW S2I9 

The LOGITECH Mouse packaged with 
LOGIPAINT and LOGIC.ADD. Together they 
are the complete graphics tixilkit for com- 
Uning freehand and technical dravk ings. 




LOGITECH BUS MOUSE 
$149 with LogiPaint 
100% Micrt^st^fi Bus Mouse Compatible! 

It has all the features of the LOGITECH 
Cl MOUSE, plus it leaves the serial port 
on your computer free for other peripherals. 
It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint. 


I want the opto-mechanical 
1 ILo; LOGITECH Mouse! 

□ LOGITECH C7 Mouse w/Drivers $99 

□ LOGITECH C7 Mouse 

w/ Plus Software $119 

□ LOGITECH BUS Mouse 

w 'Plus Software and LogiPaint $149 
Additional Software 

(with C7 and Plus or Bus Mouse and Plus.) 
n LOGIPAINT $149 

□ LOGICADD $189 

□ LOGIPAINT-&DRAW $219 

Add S6.50 (of shipping and handling. Calif, resklenis 
add applicable sales tax. Prices valid in U.S. only. 

Total Enclosed S 


.VlVDay Money-Back Guarantee 5-Yeaf Warranty 

To place a credit card order call our 
special toll-free number: 

800 - 231-7717 

Call toll-free in California: 

800 - 552-8885 

□ VISA □ MasterCard □ Check Enclosed 
Card Number Expiration Date 


Umw and l•2■.V arc trademarii erf LtKiu Dc\cIo(>mctit C'orp. Cenenc 
CADUiaa tTMlciniirk o( Ucneru Software. Inc PC Pamibrush oa 
reentered trademark of ZSofi Corp 


Zip Ptione 

DEALER INQUIRIES WELCOME 

B5 LOGITECH 

LOGITECH. Inc. 

805 Veterans Blvd. Redwood City. CA 94063 
Tel: 415-.365-9852 
In Europe: 

LOGITECH SA. Switzerland 
Tel: 4I-21-879656 •Telex 458 217 Tech Ch 
In Italv: 

Tel; 41-21-K7%56 
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VIEWPOINTS 


Letters to 

PC MAGAZINE 


QUICKBASIC QUALM 

I would like to make an addition to Ethan 
Winer’s “Wish List for QuickBASIC 3” 
(sidebar to PC Lab Notes, Volume 6 Num- 
ber 1 ) — 8087 support. I do not understand 
how a language whose very name implies 
that everything possible was done to make 
it fast can fail to provide 8087 support. Al- 
though QuickBASIC has many good fea- 
tures, I will remain a True BASIC user (at 
least until 1 have the chance to try Bor- 
land’s Turbo BASIC). 

George E. Birch 

Rockville, Maryland 

Ethan Winer replies: 

I agree. With so much else going for it, it's 
a shame that Microsoft decided not to pro- 
vide access to the 8087/80287 numeric co- 
processor. One of the difficulties in sup- 
porting the device is the fact that 
QuickBASIC uses a nonstandard method 
of storing floating-point numbers internal- 
ly. Borland wisely chose to use the IEEE 
format for Turbo BASIC, thereby eliminat- 
ing that obstacle. In an informal test, 1 had 
both compilers compute the arc tangent of 
a double precision number 1,000 times. 
Turbo creamed QuickBASIC, coming in at 
0.49 seconds versus a leisurely 9.1 for 
QuickBASIC 2.0. 


QUICKBASIC QUm: PLEASING 

As someone who has taken IBM’s BA- 
SICA about as far as it can go, I really ap- 
preciated the article on Microsoft’s Quick- 
BASIC 2.0 by Ethan Winer (PC Lab 
Notes, PC Magazine, Volume 6 Number 
I). I was interested in finding a more pow- 
erful BASIC and had seen ads in your 
magazine for QuickBASIC, Better Basic, 
and True Basic, but never knew what they 
did in comparison with Just plain BASIC. 

p 


At least as far as QuickBASIC is con- 
cerned, I now feel I have been given an ex- 
cellent preview by Mr. Winer. In fact, 1 
was so impressed with the article, I have 
decided not to hold off until I can figure out 
the pros and cons of Better Basic to order 
QuickBASIC. 

Donald T. Houghtby 

Birmingham, Missouri 


SCANNER FEATURES CLARIFIED 

Thank you for your excellent review on 
scanners, “Page-to-Disk Technology; 
Nine State-of-the Art Scanners’’ (PC 
Magazine, Volume 5 Number 16). While 



the background on and analysis of the vari- 
ous products were well designed and pre- 
pared, there were some inaccuracies re- 
garding our Microtek MS 3(X)A Intelligent 
Image Scanner that should be clarified: 

The price of the MS 300A, which in- 
cludes scanner hardware, image-process- 
ing software, and an interface kit, is 
$2,495. The MS 300A’s text-scanning 
output includes ASCII text files in addition 
to the ones that can be used directly by 
WordStar, WordPerfect, WordStar 2000, 
MultiMate, DisplayWrite, Symphony, 
PFS.Write, and PC Write. The graphics 
scanning resolution offers the widest range 
of resolutions of any scanner tested, with a 
total of 16 resolutions, from 300 dpi to 75 
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dpi (in 5 percent decrements). Our halfton- 
ing logic provides t2-halfrone cell-resolu- 
tion/texture selections and up to 52 gray 
levels for outstanding halftone renderings. 
The graphics output includes raw bit- 
mapped, CCIIT Group III compressed, 
llEE, PC Paint, PC Paintbrush, GEM 
Paint, and MacPaint formats. 

In addition to these omissions, the re- 
view also implied that one must physically 
remove the paper-feed rollers to clear a pa- 
per jam. In fact, opening the output door 
releases the pressure on the rollers much 
like the release on a typewriter. 

Finally, while the MS 3C)0A is currently 
distributed through several hundred retail 
dealers and VARs, all requests for infor- 
mation should be forwarded to our Nation- 
al Sales Offices; 16901 S. Western Ave., 
Gaidena, CA 90247; (213) 321-2121 . 

Robert Hsieh 
Vice President 
Microtek Labs 
Gardena, California 

Authors Diane Bums and S. Venit reply: 
At the time we prepared our review, the 
price of OCR Systems' optical character 
recognition software had not yet been de- 
termined: therefore, we did not include it 
in the article. 

We reported on the optical character 
recognition software as it performed at the 
time of our review. In the features table, 
our list of word processing formats sup- 
ported is accurate; further, we qualified 
the list with ’ ‘any word processor that does 
not override the keyboard. ’ ’ 

We did speak with technicians at Mi- 
crotek regarding the file formats graphic 
scans could be saved in. and we under- 
stand the conversion to PC Paintbmsh to 
be the only translation available at the 
7 




Boost 

cursor 

speed. 

Stop 

cursor 

run-on. 


With all (he recent hoopla over performance, 
it’s ironic (hat two of (he PC's ergonomic 
deficiencies have been overlooked — its slow 
cursor, and the tendency of the cursor to 
remain in motion (run*on) after a cursor key 
has been released. Finally, the 5M)lulion — 
Cruise Control'” from Revolution Software. 

Cruise Control is a new productivity tool for 
serious PC users. It boosts cursor speed, 
typically by 3-SX. It eliminates annoying 
cursor run*on. And it adds hands-frw 
cursor navigation to any application. 

If you use l-2>3. Symphony. dBASE, Reflex, 
or Paradox, you need Cruise Control's Anti* 
Skid Braking. Here's w hat the leader of one 
Lotus u.sers group said about Cruise Control: 

"Onct I used U, I vanled U! ExcelUm idea. 
Very practical. One of the best programs 
ever sent to us for review!" 

If you use Word Perfect, MS-W'ord, Q&A. 
Display W rite. MultiMate, W ordStar 2000, 
Framework, PC-Write. or SideKick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 


Cruise Control's namesake feature lakes the 
drudgery out of paging through data base 
records, long documents, and large 
spreadsheets. It lets you repeat any key, 
hands-free — at the speed of your choice. 

And there's mure. A Chronometer "types’* 
the time or date into your application at the 
current cursor position. The keyboard- 
controlled Screen Dimmer protects vour 
privacy. The programmable Auto-tNmmer 
extends the life of your display screen. 
Compatible with thousands of today’s 
popular programs, including Lightning. 
SuperKey. and Ready!. Uses only 3K RAM. 
For DOS 2.0 or later. Not copy-protected. 
No risk. 60-day money-back guarantee. 

Cruise 

Control 

Only $39.95 

Call now to order bv credit 
card (VISA/MC/AX): 

201-366-4445 

Or, mail $39.95 plus $3.50 
shipping and handling to: 


Revolution 

715 Riiule 10 East • Randolph. NJ 07W9 
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VIEWPOINTS 

a LETTERS 


lime. Perhaps the company should make 
available to the public a timetable of the 
various translations that have become pos- 
sible in the last few months. 

Since we have completed the review, we 
have seen that a paper jam is indeed easy 
to correct. However, the manual for the 
scanner fails to mention the technique used 
to clear the jam. 

PC Magazine acknowledges a produc- 
tion error stating the resolution of the Mi- 
crotek 300A to be 200 dpi. 


THE PERFECT LAPTOP 

Of course there is no perfect laptop! Stew- 
art AIsop is at least right to that extent 
("The Perfect Laptop,” Stewart AIsop, 
PC Magazine. Volume 6 Number 2). 
However, the laptop he proposes as ideal is 
certainly not the one that many of us are 
looking for. As a traveling columnist who 
writes with a Tandy Model 100 in his lap 
while flying in an airplane, Mr. AIsop is 
obviously looking for a specific type of 
computer of relatively limited function — a 
temporary extension of his desktop sys- 
tem. I, on the other hand, need a computer 
that will permit me to write in hotel rooms 
and borrowed offices with the ease and 
flexibility 1 enjoy in my office at home. 

Hugh Bayless 

Carmel, California 

Stewart AIsop replies: 

Mr. Bayless is quite right. As with desktop 
systems, no one laptop computer could suit 
the needs of all users. ThepointI wantedto 
make, though, was that there are different 
kinds of users and that the computer manu- 
facturers’ current rush to put the be-all 
desktop computer inside a laptop package 
is going overboard. Why doesn't a PC 
manufacturer start designing different 
kinds of laptops for different kinds of us- 
ers — without sacrificing the power all lap- 
tops should have? 

Stewart AIsop speaks good sense ("The 
Perfect Laptop”)! The company that can 
meet his specifications will have my busi- 
ness. 1 hope someone is listening out there. 

Charles W. Fowlkes 

Bozeman, Montana 

Stewart Alsop’s column ("The Perfect 
Laptop”) should be read by future laptop 


designers. It’s hard to believe there are too 
few potential customers to make produc- 
ing his kind of laptop profitable . 

William T. Hamrick 
Ider, Alabama 


ZOOM/MODEM SPEAKS OUT 

The article “Beyond the Hayes Standard” 
(PC Magazine, Volume 5 Number 20) 
contains errors, omits important informa- 
tion, and evidences an oversimplistic un- 


derstanding of the 



ZOOM/Modem PC 

BEYOND 

1200. It implies that 

'“HAYES , 

a hardware product 

STANDARD ( 

is of little use unless 

r'B "i 

the package also 


provides software to 

1 m- 

exploit the hardware 


capabilities fully. 


The article omits 



a number of important features: The 
ZOOM/Modem ft 1200 is upgradable to 
2,400 bits per second, the clock/calendar 
will time-and-date-stamp messages left in 
the RAM buffer, and the RAM buffer is 
upgradable to 32K bytes. 

Also, the author failed to mention that 
jumper block J5 , which allows the modem 


■ Why doesn’t a PC 
manufacturer start 
designing different kinds 
of laptops without 
sacrificing the power 
all laptops should have? 

to be configured for either A/Al operation 
or for balanced auxiliary phone disconnect 
operation, is discussed in the manual on 
page 117. And the author erred in referring 
to the 400- Hz tone as a 400-MHz tone. 

Terry Manning 
ZOOM Telephonies 
Boston, Massachusetts 

Author M. David Stone acknowledges that 
the upgradability of the modem to 2,400 
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“Dac-Easy 
Accounting 
staged an 
astounding 
coup in the 
accounting 
category. . . ” 

PC WORLD 
October 1986 


ICO OOO tnore every day. 
1.V That’s how many 

smart buyers have already chosen to save 
thousands of dollars in their decision to 
computerize their books. Recently the 
readers of PC NVbrld confirmed this new 
trend in accounting software by voting 
Dac-Easy Accounting as their favorite, 
outperforming the second place finisher 
with over five times as many votes. 


PC WORLD * WORLD CLASS CONTEST 
* ACCOUNHNG SOFTWARE * 

VOTES 

PRODUCT/MANUFACTIJRER 

32% 

Dac-Easy Accounting. Dac Software. Inc. 

6% 

Accounting Software. BP1 Systems 

5% 

Easy Business Accounting, Computer Assoc. 

4% 

Solomon III. TLB Inc. 

A% 

Accounting Software. Open Systems 

4% 

f^achtree's Business Accounting System 

45% 

Others 

100% 

Total 


PERFORMANCE 

Accurate information when you need it is 
what performance is all about. Fast, flexible 
reports give you what you need to know to 
manage cash-flow, inventory turns, pricing 
and profitability. Dac's seven accounting 
modules work together perfectly. Enter data 
once and it’s posted to the other modules 
automaticedly. Most modules can also be 
used stand-alone. 

Another measure of performance is 
versatility. Dac-Easy Accounting can be used 
by any t>^ of business whether service 
oriented or product based. It can operate 
effectively on a floppy system or a hard disk, 
which gives you the assurance that 
Dac-Ea!^ Accounting will grow as your 
business grows. 

"DaC’Eaay Accounting is everything its 
designers say it is ... It is also flexible 
enough to fulfill the accounting needs of 
almost any type of business. ” 

Journal of Financial Accounting. 1985 

**Vve never before in a review come right 
out and told readers to buy a product, 
but I'm doing it now. Dac-Easy is an 
incredible value. ** 

PC Week. August 27. 1985 



VALUE 

Price plus tremendous 
performance means value 
and the Infoworld editors 
agree, recognizing Dac-Easy 
Accounting as 19&'s 'Best 
Software Value." This is the 
perfect choice for upgrading 
from a module by module 
system or for your first accounting system. 
Either way compare and join over 150,000 
people who have computerized the 
Dac-Easy way. 

NOW FOR ATARI AND APPLE 
Dac-Easy Accounting and f^yroll are now 
available for the Atari 520 & 1040 ST. 
Dac-Easy Accounting is also available for 
the Apple lie & lie. 


lnl<AV>rld 


1985 
PRODUCT 
OF THE 
YEAR 

0 " 



$69.95 

INCLUDES 7-FULL FEATURED 
ACCOUNTING MODULES: 

General Ledger Billing 

Accounts Receivable Inventory 
Accounts Payable Forecasting 
Purchase Order 

NEW 1987 DAC-EASY PAYROLL 
Dac-Easy Payroll is here just in time for the 
new tax changes. Dac-Easy Payroll has 
already become the fastest selling payroll 
package in the industry, combining payroll 
management with features such as 
automatic payroll tax deductions, check 
printing, W-2 printing, unlimited 
departmental reports and more. At $49.95 it 
is another example of the price performance 
value of the Dac-Easy Series. 

MONEY SAVING BONUS PACK 
Save over 40% when you buy the Dac-Easy 
Bonus Pack. It includes Dac-Easy 
Accounting. Payroll. Accounting Tutor. 
Payroll Tutor, and Pop Up DeskSet Plus, a 
highly rated desktop utility. This special 
bundle has a retail value of $289.75, but is 
priced at only $149.95. 

TO ORDER 
CALL TOLL FREE 


Minimum Hardware Requirements: 

All Dac-Easy Products run on IBM or compatibles, 25AK 
memory, two disk driws. MS-DOS or PC-DOS 2.0 or later, 

132 -column printer in compressed mode, color or 
monochrome monitor. 

MSTXtS IS a Irsdmark o( MicroSult Corp IBM & PC-DOS 2X1 are 
rryisieml trademarks ot InlemalKinal Bustnesa Marhinrt Ciiq) ftp I'p 
& DeskSet are trademarks u( Popular Prugrans. Inc Easy BusmeM 
ArriMttiinii is a regisiered Iradenurk ut Computer AswKuies Solumun 
III IS a regtstered trademark ut TLB, Inc. tVachlreei Business 
Accounting System is a reguiered trademark at IVachlree Soltware Inc 
Dac-Easy ts a trademark ig Oac Segtware. Inc 


1 - 800 - 992-7779 

(IN TEXAS CALL 1-2H-458-0038) 

30 DAY MONEY-BACK GUARANTEE 
Dac offers 30 unct>nditiona) guarantee on all 

products bought directly from Dac Software (less 
shipping charges) There is a $10 restocking fee if 
the disk envelope is optened. 


Mall to: <g dac software, Inc. 48U1 Spring Valley Rd. Bldg. 110-B. Dallas. TX 75244 
Yes, please rush me the following Dac Method of Payment 

products: O Check □ Money Order 

□ MC DAMEX QVISA 


FVoducI Qty. 

Price 

Dac-Easy Accounting 

$69.95 

Dac-Easy Payroll 

$49.95 

Dac-Easy Word II 

$49.95 

Dac-Easy Base 

$49.95 

Dac-Easy Mate 

$39.95 

Dac-Easy Port 

$29.95 

Dac-Easy Acet. Tutor 

$19.95 

Dac-Easy Pay. Tutor 

$19.95 

Dac-Easy Bonus Pack 

Add Shipping Charge 

$149.95 

Texas Residents Add Sales Tax (7U%) 

CODE 113 

TOTAL 


Account # 

Expires 

Name 

Company 

Address 

City 

State Zip 

Phone 

Computer Brand 
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“I bought their old LAN 
and replaced it with G/N^'.” 


Says Jeff Schwartz, President of 
Interconnect Data Systems, a 
networking and communications 
VAR. “We were asked by a major 
manufacturing company to upgrade 
an existing LAN in their local plant. 

Desperate Users 

“They were having reliability 
problems with their network. At 10 
nodes, network throughput was 
declining and users were losing 
data. In desperation, some were even 
disconnecting themselves from the 
LAN and going back to using 
floppies with their standalone PCs. 

“We worked up a comprehensive 
plan to solve their problem, and 
recommended G/NET. However, 
they were reluctant to lose their 
investment in their old LAN. so we 
offered to buy back their entire 
network if th^ would follow our 
recommendation. 

G/NET Designed to Maintain 
High Throughput 

"We knew G/NET is designed to 
handle network problems like this. 


It has a special coprocessor built in 
to increase actual throughput, and 
maintain that throughput as you add 
more workstations. The coprocessor 
offloads the network management 
from the PC, thus freeing up the 
PC to do what it was designed to 
do., run applications. 

‘This coprocessor feature allowed 
us to add network workstations 
and string cable over longer dis- 
stances. while still protecting the 
int^rity of the data 

45 Nodes, 

Over a Mile of Cable 

“They accepted our offer, and 
almost a year later their G/NET 
LAN has grown to 45 workstations 
in three buildings, with over a mile 
of cable traveling underground, 
between floors, and over rooftops. 

"They even bought another 
G/NET system for their national 
office. And with Gateway Com- 
munications' SNA and bridging, 
we can connect both G/NET LANs 
together, while providing SNA 
gateways to their mainframe. 


"We had never made an offer to 
buy back a system before. It was 
risky for a small company like ours, 
but the gamble paid off. 


“Thanks Gateway." 



Jeff Schwartz 

President. Interconnect Data Systems. Iik. 

For more information on how you 
can get G/NET, with SNA, X.25, and 
asynchronous communication 
options, call: 

( 800 ) 367-6555 

(714) 553-1555 in California 



Yxjr PC Safetj^” 


2941 Alton Ave Irvine, CA 92714 


<>'NET and PC Saf«t>Nei are trademark- id (iaieviat 
Cnmmunicattons. Ini' 
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“Dac-Easy 
Base Lives Up 
to Its Name, 
Sets New 
Low-Cost 
DBMS 
Standard. ” 

PC Magazine 

March 10, 1987 


KKfOKIS 

Page-St>'le Reports 
Column-Style Reports 

HIU* * 

Context-Sensitive Help 

P<IW».K 

Relational 

Programmable 

lASV 

ICasy-To- Learn 
Easy-To-Use 


$49.95 



A Powerful Relational Database That’s Easy To Learn, 
Versatile, Very Affordable, And Much More. 


Dac-Easy Base is indeed both powerful 
and easy to use. It offers a multitude of 
unique features to help you organize, 
locate, and sort all kinds of alphabetic 
and numeric data. Dac-Easy Elase 
continues the low price/high 
performance tradition of the Dac-Easy 
Series. With worldwide sales of over 
300.000 systems. Dac-Easy has become 
the new leader In software designed for 
small businesses. 

Hexible Menu System 
Dac-Easy Base is actually two systems 
in one. If you are a novice you will 
appreciate the special Beginner Menu 
which contains the most commonly 
used features for creating, editing, and 
printing files. The more experienced 
databcise user will find the Advanced 
Menu allows instant access to each and 
every one of the powerful routines. In 
both menus, you are only a keystroke 
away from the context-sensitive help 
screens. The help screens in Dac-Eeisy 
Base are so complete you may never 
have to consult the accompanying 200 
page manual. 

Easy File And Report Creation 
Design professional-looking data input 
screens without leaving the menu 
structure. There is no need for complex 
programming. Once created, the edit 
screen allows you to input and edit 
your information in a matter of 
minutes. Also attach special notes* to 
any of your records with the built-in 
MemoWiter. The MemoWriter is the 
perfect way to attach specific 
information to a single record. 

Custom reports are easy to create 
without using the available 


programming language. Column or 
page-style reports can be created 
quickly, and viewed on your computer 
screen or printed to paper. As with all 
reports generated by Dac-Easy Base, 
you can select which records will be 
included in your report and how they 
will be sorted. Special headings and 
subtotals can be added to give you the 
exact information you need. 

Great For Advanced Users 


“Dac-Easy Base is similar to dBASE 11 in 
appearance, yet It Improves upon It in ease of 
use, system limits, on-line and contextual 
help, numeric accuracy to 15 digits, security 
by password, storage of more and larger 
memory variables, and on-screen report 
layouts. The program can interface with 
dBASE II files and emultde its dot prompt, 
though Dac-Easy^ menus are the better 
matrix. 


Everyone will be pleasantly shocked by its 
$49.95 price." 

PC Magazine 
March 10. 1987 


Yes, Dac-Easy Base is easy to use. and 
it is also very powerful. An unlimited 
number of records with up to 60 fields 
per record, ability to access up to three 
files at a time, date arithmetic 
capability, formula fields for 
calculations within files, dynamic 
abbreviations, and keylx)ard macros 
are just a few 
of the powerful 
features 
available at 
your fingertips. 

Dac-Easy Base 
can read and 
convert dBASE 
II files and can 
run DBASE II 
programs. 



$49.95 


To Order 
Call Toll Free 

1 - 800 - 992-7779 

(In Texas Call 1-214-458-0038) 


Mail to: dac software, inc. 

•1801 Spring Valley Rd.. Bldg. 110-B 
Dallas. TX 75244 (l»h. 2!4-458-(Ki:i8) 

Yes, plea.se ru.sh me copies of 

Dac-t^sy Ba.se today. I have enclosed $40.0.5 
(Texas resideiiLs add .sales tax) for each 
copy + $7,.'>l) lor shipping. 

Name 

Company 

Address 

City 


30 Day Mono -Back (juaranlrr 
Dac offers a 30 day unconditional guarantee on all 
products bought directly from Dac .Software (less 
shipping charges). There is a $1().(K) restiH'king fee 
if the disk envelope is opened. 

Minimum Hardware Requin-iiu-iitN 

IBM w other compatibles. 25t>K memory. M.S-IX)S nr It'- 

DOS 2.0 or later, two OSDD drives, color or moiMK'hmme 

monitor. 

IBM and PC-DOS are regisli-n-d trademarlu of lntem.Mion.il 
Business Machines. MS-DOS ts a Irartemark of MKonSofl 
Corp dBA.SE II is a trademark of Ashton-latr. Inc. 

Dac-Easy and Dac-Easy Bas<‘ are tr.idem.irk.s of 
Dar Software, Inc. 


.State , - Zip 

f’hone 

Cttmputer Brand 

* * * * Method of Payment * * * * 
□ Check □ Monty Order 
□ VISA □ r\MHX □ Mt 

rVccounI # 

Expires 

R Signature 

P CODE 114 
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UPTO 
25 USERS. 


MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS. 


MUm-lASKING 


PC-MOS/386 

MODULAR OPERATING SYSTEM 
Of J) THE SOFTWARE LINK. INC. 

Developers of LANLink™ «& MulliLink* Advanced 


250 Cochrane Drive. Suite 12 
Markham. Ont. L3R 6B7 


leam new commands or install new hardware. 
Software Support for Thousands 
of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS. it doesn’t make you 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3, WordStar, 
dBASE III, and WordPerfect on the 80386. 
Best of all, it uses familiar commands like 
DIR and COPY-so you’ll feel comfortable 
with our system. 

The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386™ apart from all previous 
operaring systems. 

Open the Doors to Yoiu- 
Future TODAY! Call The &ftware 
Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at $295. 










K 


Doors. 


Imagine the speed and power of a 
$100,000 minicomputer in a desktop PC cost 
ing under .$9,0(K). Now imagine all that power 
going to waste because the operating system 
you chose was never meant to take advan- 
tage of a computer this powerful. It will 
take more than just a "window environ- 
ment" or an outdated operating system 
to unlock the 80386. 

It will take PC-MOS/386™ 

The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom- 
ing 803^-specific software. It’s the 
mteivay to the latest technology..., and 
your networking future. 

Memory Management 
W’ithout Boards. PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access- 
ible to multiple users and to future 
80386-specific applications requiring 
megabytes of memory. 

Multi-Tasking, Multi- 
User Support for One, Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 

So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your sy'stem as your com- 
pany grows... without having to 


TRADEMARK ACKN()WI.EI)(»EMENTS: MuhiLink*is a tradmark <i The Software Link. Inc. FC-MDSCRlfi™ MultiLtnk*Adx'ancrd. and LANLink^ are trademarks ti The Software Lnk. Inc. 

Lotus 1-2-3. WordStar. dBASE III. & ^^^:KdlVHec 1 are trademarks of Lotus Devrbpment Carp., MkroPru Ashton-Tatc. & WordPerfect Corp.. rrspccthrly Prices and technical specifications Fubject to change 
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■ LETTERS 


bps and of ils RAM buffer to 32K, as well 
as the lime-and-dale-slamping features, 
would have been worth noting had the 
manual mentioned these: it did not. More- 
over. jumper block J5 Is mentioned neither 
on page 1 17 (the glossary) nor in the sec- 
tion where Jumpers are discussed. Accord- 
ing to page 16. the A/ A I configuration is 
handled by jumper block JS. and no men- 
tion is made of J5. 

As for the modem itself, Mr. Stone re- 
plies: "My concluding paragraph reads: 
'To truly take advantage of the 
ZOOM/Modem PC's e.xtra features, you'll 
have to write your own communications 
programs or .. . scripts. If you enjoy do- 
ing that sort of thing, you'll have a lot of 
fun with the ZOOM/Modem. Otherwise, 
you probably won't be able to take advan- 
tage of all its extra features.' Far from 
condemning the product, this statement 
simply points out who will be able to make 
use of the extra features and who won't." 

PC Magazine acknowledges a printed 
error: 400 MHz should have been 400 Hz. 


OVERTYPE MODE PREFERRED 

Thank you for the recent First Looks re- 
view of our Electric Pencil PC (First 
Looks, page 38, PC Magazine, Volume 6 
Number 2). While I agree with most of 
Christopher Johnston's comments, I 
would like to take issue with the objection 
he had with Electric Pencil PC tunning in 
the overtype mode. 

Many of the popular word processors 
default to the overtype mode and toggle in 
and out of the insert mode. Based on pre- 
sent user input, we sincerely feel that mn- 
ning in the overtype mode and toggling to 
the insert mode when required satisfies the 
majority of users. 

Stan Feldman 

President 

Electric Software Corp. 

Dallas, Texas 


CORRECnONS/AMPUnCATIONS 


In the article “Asynchronous Communi- 
cations: Shopping for Software” (PC 
Magazine, Volume 5 Number 18), there 
were several errors in the Summary of Fea- 
tures table concerning the Mycroft Labs' 
Mite line of software. MaxiMite, Maxi- 
Mite Plus, and DynaMite do support man- 



ual dial, fully automated auto-dial/auto- 
log-on, half duplex, all protocols in remote 
mode, up to IS repeat dials, and up to 
38,400 bits per second. In addition, the 
three products do exit to DOS without 
dropping a carrier. 

MaxiMite does include ANSI COLOR 
emulation and is available for CP/M-80. 
DynaMite supports a script language 
(Morse) and VT52 and does not have a 
learn feature. 


Brown Bag Software no longer copy pro- 
tects its software. Its products are 



shareware, not public domain (“Abort, 
Retry, Ignore?,” PC Magazine, Volume 6 
Number 1). 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine! A question you'd like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 10016, or send your opinion through 
MCI Mail to PCMAGAZINE at address 
157-9301. We're sorry we're not able to 
answer letters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. GS 


Print 

envelopes 
the better 
way ... 



using data displayed 
on your screen. 

The Envelope Please ... a revolutionary 
new resident program that captures the 
name and address at the top of a letter, 
and with one keystroke, prints it on an 
envelope In your printer. 

The EnvelOfM Please ... works with most 
popular IBM software Including 
WordStar, Symphony and dBASE. 

Point at the address portion of a letter 
on-screen, put an envelope in your 
printer, and print. 

Need a return address printed in the 
top left corner of your envelope? 

The Envelope Please ... will print that 
too! And for dot matrix printers that 
won't normally feed an envelope. The 
Envelope Please ... will print sideways! 
The Envelope Please ... the better way 
to print most popular size envelopes 
using Epson and compatible dot matrix 
printers, most daisy wheel printers and 
an IBM PC. XT or AT. 

(The program uaaa about i0k RAM) ^ O A 

U.S. 

The Envelope Please ... 

( 416 ) 961-8243 

Payment method MC-Vlaa-Amex-DIners-Check 

Card No 

Expiry Date ■ 

Name 

Address 

City/State 

Phone No. 

Signature 


All orders shipped at our expense within the day. 

45 Charles St. East 
Third Floor. Dept. 205 
Toronto. Ontario M4Y1S2 

Quaid Software Limited 


[g 




What 1-2-3 does for spreadsheets, 
Lotus HAL does for 1-2-3. 



Lotus turns the world 
upside down. Again. 

Four years ago, 1-2-3* hit 
the computer community 
and made it flip. Never had 
analyzing information 
been so easy. 

But the new software 
becomes the new standard. 

And 1-2-3 users become 
used to unprecedented 
ease and power. You want 
a 1-2-3 for 1-2-3. 

Introducing 
Lotus HAL," the 
1-2-3 Companion" 
that gives 1-2-3 more 
power and flexibility. 

Lotus HAL is just what you 
want-a companion that 
helps you get more out 
of 1-2-3 at any level. A memory-resident program, Lotus HAL 
lets beginners learn 1-2-3 more easily. Helps intermediates 
tate 1-2-3 farther. And gives experts extra 1-2-3 power. 

Use your own words. 

With Lotus HAL , you can use thousands of English phrases to 
execute 1-2-3 commands. You can simply enter ‘ ‘graph January 
to March.’ ’ Or ‘ ‘total this column.’ ’ You can call rows and 
columns by name instead of cell addresses. And you can cus- 
tomize your own command dictionary, so Lotus HAL accepts 
the words you use most. 

Hake shortcuts, “undo" mistakes. 

And with Lotus HAL, the extra ease doesn’t end there. Because 
Lotus HAL makes 1-2-3 assumptions for you. It lets you replace 
an entire string of 1-2-3 commands with one Lotus HAL request, 
so you can concentrate on what to do, not how to do it. 

And you can use Lotus HAL requests to build 1-2-3 macros. 

So even your most sophisticated ^ortcuts become easy to write 
and test. 

Finally, with its “undo” feature, Lotus HAL lets you literally 
undo your last command. Which means you can learn faster 
and experiment more fieely, knowing it's easy to test ’ ‘what if - 
and easy to return “if not.” 


New power in 
an old friend. 

Lotus HAL lets you take 
1-2-3 farther thmi you’ve 
ever been. You can link 
spreadsheets to consoli- 
date information. Or ana- 
lyze your worksheet for 
possible errors. Best of all, 
you never have to leave 
1-2-3 to do so. 

Only a keystroke aw^, 
Lotus HAL never changes 
1-2-3 or your worksheet. 
You’re fe to use 1-2-3 
commands or Lotus HAL 
requests. And you can still 
share files— whether you 
used Lotus HAL or not. 

lYy Lotus HAL today. 

Let’s fece it. You won’t get 
more out of 1-2-3 by read- 
ing about Lotus HAL. You have to buy it (only $150). So visit 
your local authorized Lotus dealer today. 

Or, to order your copy, call 1-800-345-1043. Ask for Product 
No. QA-1377. dr, for more information, call and ask for Product 
No. QA-1385. Checks and major credit cards accepted. 

Buy Lotus HAL today. And see 1-2-3 from a new perspective. 


Lotus HAL 

A I-2-S Compamm Owl makes 1-2-S a more 
powerful and aecessible productivity tool. 
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©1987 Lotus DevdopnwntConxntkm Lotutandl-2-3areregBteredtndefTiarksofLotusDevelof)inentCorpofition. 
Lo&i$HALandl-3-3Comp«nion are trademarks of Lotut Development Corporation. System Requirements: Lotus HAL 
requires 1-2-3 Release lA. Release 2 or Releaie 2.01 (or personal computers from IBM.' COURAQ. and AT&T, ptus 
1-2-3 Certified Compatibles: two <M drives: DOS 2-0 to 3.1; 512X R/il. Please refer to your 1-2-3 package or 
1-2-3 documentation for SKitopriate hardware configurations and DOS requirements or consult your dealer. 

Lotus HAL does not operate with 1-2-3 br the IBM PCjr, IBM PC Convertible or Release lA for the IBM 3270 PC. 

Lotus HAL is distinguished frirni HAL whidi is a trademark of Qantel for its Hotel and Leisure Software 
When you purduae Lotus HAL directly from Lotus, take your first 30 days to try it out If after 30 days Lulus HAL 
does not ptfform as described ind you've purchased it directly from Lotus, we'D ^adly give you a M refund. 


PC BRANDiCAKFUUy CHOSBI 
PROGRAMMER TOOLS 


BRIEF Is Anythin ff But. 
A Whopper of an Editor 

W ith a name that belies its thorough- 
ness. BneP* has every feature 
you've ever contemplated for your editor- 
inchief Tfext, from keyboard or files, is 
housed in multir^e buffern. and saolled 
through one or more windows you open, 
close, resize A text buffer may be called to 
(Merent windows to view two areas at 
once A change in one changes both Tern 
blocks may be marlsd for printing, writing 
to files movement to saap buffers for cut 
and paste into other buffers, or deletion, 
with as many "undo" levels as you want 
Brief has text seardi abilities nvaling 
■ grep . with wildcards for matching, 
indifference to intervening charaaers. 
acceptance of chaiaaer ranges 
If you use Lanice, C86™, or Wizard, and 
have 320k, you can compile your C 
program without ever leaving Bnef. It finds 
the lines with errors, and maifches you 
throu^ the text for repairs 
Pans of Bnef were written with its own 
Lt^iike macro language which has 
structure 32-<^acter variable names, 
conditional execution, loops, and you can 
aaually read ii' Nothing like the 
hieroglyphs we’ve seen elsewhere Bulletin 
board and public domain disks with 
maaos 'Simply the best text editor you 
can buy ' E)vor^ /nfoworid (Needs 192k.) 
Ask for List PC Brand 
U0S90 nss Can 

HALO GRAPmCS 
SYSTEM MM-Boatd 

GnphicaUbniy 

The premier graphics library that got the 
ball reeling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics boards - including IBM's 
EGA and Nr 9 Revolution’s hi-res senes ~ 
and has a multitude of mouse and pnnier 
dnvem All that in each box Separate C 
versions for Lamce, M'soft. Aziez. CI86 
What does Multi-Halo do’’ A down to the 
last pixel grap^ncs library plus functions to 
reset dnvers so distributed program can 
run on anything Vfonderful value for single 
license Costly royalties though for 
redismbution Specify: $0315 & Language 
List *300. We *219. With Dr Halo II. a free- 
standing "paint" List *440, Us *299. 


WINDOWS for C/WINDOWS for DATA 

Microsoft Windows^ and IbpVietiT' Compatible 

W indows for CT^is a library of over 00 
f 




functions to add the pizas and prac- 
ticality of window partitioning to your 
application Unlimited windows, each 
defined in a C structure for easy reference 
throughout your program, can be made 
either to pop up or permanently overwnte 
thesaeen Routines will scroll and 
highlight lists with anow keys, will read 
and sCToll ASCII files vertically and 
horizontally m windows, and even write to 
memory-loaded files off the screen 
Logical treatment of video attributes 
permits unchanged programs to run on 
color or monochrome Colors of windows 
are set individually 
All functions are in separate modules, 
only those used are tinted Only buffers 
holding on-screen or temporarily 
obscu^ windovra occupy RAM. others 
released dynamically B^ overall rating 
and fastest display m Bill Hunt's 7/85 7bc/i 
Journal review of five windowing products 
Windows te Data comprises all of 
Windows for C but lakes in data through 
the windows as well At the high level a 
single function lets you specify prompt 
string, field length, data type, screen 
location, picture target variable, then sets 
lesser functions scurrying to get and 
process a user's mput There are uulities to 
get system date and time mess with 
strings, create your ovm masks for fields 
Field options can require entry, prevent 
entry, permit insert or overtype, hoping 
on invalid or overflow keystrokes, and 
attachment of field-specific help messages 


and funcuons you want called to display 
messages or vWidate entries And you 
decide which keys will clear a field, jump 
to the next or prior, quit, etc Options 
diverse enough that a set of "fields" can be 
made to behave Ute a Lotus”* menu 
Specify Compiler List PC Brand 

TOlOO Windows for C *195 *149 

T0150 Windows for Data *295 *259 




MICROSOFT C 4.0 

A Great C Battle Rages and You’re Winning 

A S the dreadnaughts pound each 
c' ■ ‘ 


other with e^r heavier ordnance 
today 's programmers reap the spoils of this 
war Bundling a source debugger and a 
"make", and sporting a "huge" memory 
model permitting single data obiects 
larger than 64k, the Microsoft C compiler 
has lumped a full version number to 4 0 
But what’s really impressive are the bench- 
marte reported in Dr Dobb’s(8/86) 
encyclopaedic survey of 17 C compilers 
MKTOsofi’s and IBM’s C (licensed fitxn 
MiCTosofl) run away with the contest 
winning 11 of 27 benchmarks 
The Cod^iew”* debugger, free for a 
limited time, uses windows to show every- 
thing on one saeen source alongside 
disassembled ob)ea, variables, stack and 
registers DitipdcrwnwTndowis-useamouse 
if you lite— obviate learning of commands 
"A source-level debugger that puts the rest 
to shame " (Dobb's). 


Miaosoft C now has five memory models 
for code and data, plus non-library support 
for another thirteen, and boasts alternate 
math packages for speed versus accuracy, 
with or without 0387/00287 chips. 

Both linker and library manager are pan 
of the package, as is the "mate", a UNIX™ 
name for a smart batch program which 
knows to expend minimum effort to rebuild 
any size of project by compiling and 
assembling only elements affected by new 
or changed modules 

It IS reportedly used by Lotus, Ashton- 
Tate and . fittingly, Miaosoft itself to develop 
Windows Dobbs calls n "the best MS-DOS 
C development environment value today 
[for] virtually any kind of program 
conceivable" 3^ sugg^ed 
Ask for List PC Brand 

G0500 *450 *295 


C-TREE & R-TREE B-n-ee File Manager Now Has Report Generator 


e-tne: Die only major b-tree file man- 
ager that comes with built^ network 
support rather than a costly separate 
version, c-ueeTM is sturdy code that 
has weatheied many seasons of pro- 
longed and widespread use. It comes 
in C source, so you can modify it to fit a 
^secial case, permits any number of 
keys for a data file— alpha, numeric, 
even floating point, handles files with 
varied record lengths, and multiple 
keys in one index file In ^ort. you get 
the works— and there are no royalties 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed ofC 


d BC™ linte C to dBASE It aeaies and 
mainiains files and then indexes whx:h 
exaaly replicate dBASE file design So 
dBASE can read and update them And 
the reverse dBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers. T^p that market, avoid the 
resident dBASE language and gam the 
advantages of C with thu single product 
dBCs funcuons parallel all dEiASE’s file 
handling commands, many decomposed 
to give closer control Each bacted by 
dono source files on disk 


Use dBC for custom work for clients, or 
on Its own It's a comjiriete ISAM file 
manager for C whether or not dBASE will 
be us^ in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 
buyers of boih dBASE II and HI versions 
Specify Lattice. Miaosoft 3.x, or DeSmei 


C-tree s design ^lits nodes to allow 
any number of users to access an index 
file simultaneously even when updates 
are in progress & multi-user config- 
urahons and adaptation to networks are 
possible Record-locking routines are 
provided for DOS 3.x, UNIX, XENIX 
C-tree can travel Tbsts in many envi- 
ronments pro'e that c-tree gives your 
ai:¥>l)cation a ticket to anywhere 

r-tree: thousands of c-tree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
files maintained by c-tree (v 4 IE or 
later), side-stepping the elaborate C 
coding usually enticed 
Once you link a descnption of the 
field c.haractenstics of the data files to 


the r-tree library, you are free to use an 
ordinary text editor to wnte any num- 
ber of report scripts with no further C 
coding Reports can access data in 
several files, selea to match complex 
searches, join the findings into new logi- 
cal records, sort them, calculate new 
fields and columns, tabulate by any 
number of control breaks Your senpt 
files show visual representations of 
report images— not just rows and col- 
umns. but customize layouts 
r-treeTM comes in source code and is 
designed for the same portability c-tree 
brings you Fits any compiler 




List 

PC Brand 

C-tree 

F0660 

S395 

$329 

r-tree 

F066S 

$295 

$24S 

CJombined F0664 

$650 

$541 


PANEL Featare-Laden Screen Design Tool 


Versions. 

List. 

PC Brand 

LOOII 

For dBASE 11 

•2S0 

*195 

LCai 

With Source 

•500 

*390 

Loni 

For dBASE m 

*250 

*195 

Lcnii 

With Source 

*500 

*390 




W riting your own screenware can 
blow completion dates and profits 
Panel™ works with you interactively to 
set up foolproof screen displays and 
data entry forms rapidly Output is C 
source code 

Not lust single plane layer your screen 
designs with up to ten overlapping 
images Background pop-up lists, help 
boxes, and alternate input fields 
Panel builds in a user interface for 
keystroke movement within and between 
fields, supplies validation routines for 


checking user field entries Diverse at- 
tributes may be selected for any field - 
size, data type, color, conversion of input 
to upper case, clearance of existing data 
when new entry is started, masks for 
standard formats(eg. dates), phrases 
which fill in when their firsi letter is 
typed, multiple-choice lists from which 
to choose by cursormg a highlighted bar 
Fields may be multi-lined and scrolled if 
larger than the screen space allotted 
them Specify. S0400& Compiler List 
•295 Us *229 
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For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, ISO 5th Ave, New York. N Y 10011-4311 
Ttelex 667962 (SOFT COMM NYK) 

«; 1967 PC BRAND 
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TODAY’S TOP QUAUTY AIDS TO 
PROGRAMMING PRODUCTIVITY 


OREENXiEAI* BooDtifui 
FUNCTIONS 

C source assembler source and bmary 
libraries of 225 functions for many com- 
pilers Dnphasizes tight function^ group- 
ings to minimize loading code which your 
applicatKin may never use Manual helps 
select fimcbons, bulletin board, too 
A san^^ling DOS extensions for file and 
directory marupulation. Screen to select 
mode, page, monodirome or color, palette, 
cursor shape positioning: clearing and 
scrolling: pixel get and put; read light pen. 
Stn/igs: Center, justify, etc. effiaent list 
operations which add. delete, sort string 
pointers for top qneed Other graphics 
character pnmiuves. teyboard status, func- 
tion key assignment, time/date read 
registers and memory size, peek and 
poke Mature best-seller Sp^ify S0770 & 
Compiler List *185. Here *139 


SUPER SOURCE! 

AJdebarait 's Source Print 

S tructure IS dandy but. face it. hard to 
find your way around in Source 
Print s optx>ns can print your programs 
adding page numbers and headings, 
those mysterious line numbers your 
compiler refers to, vertical lines con- 
necting "begins "and "ends' and curly 
brace structures, however long or 
nested, indents automatically so you 
needn't bother, and throws in a table of 
contents and cross-reference index for 
good measure’ Leaves a truly profes- 
sional audit trail 'Occasionally a utility 
comes along that makes a programmer s 
life much easier Source Print is such a 
program' PCMegaane. 9/06 Ask for 
H0005 Usi $75 Ours $60 
...and TYee Diagrammer 
Prints an organization chart of your pro- 
gram s structure showing the hierarchy 
of function, procedure, and subroutine 
calls Shows at a glance what routines 
call each other for clearer debugging 
Easy-to-use menu wnh point -and -shoot 
file selection Ask for 
H0007 $55 Ours $45. 


GREENLEAFfluia wom 
COMMUNICATIONS 

Want your application to commurucate 
with other users or remote date bases by 
asynchronous communications built right 
into your C programs! Even if you don't need 
It now. that’s a skill to have at the ready' 

120 functions and demo programs in 
bodi C and assembler source code set up 
separate transmit and receive nng buffers 
for up to 16 simultaneous channels In- 
terrupt driven so you can halt an incoming 
record, display it. Ole it, let the user edit it. 
then continue. Goodbye separate com- 
munications software 
Supports up to 9600 baud, ASCII or 
binary, any parity or word length, 8250 
UARTi, Xon/XofI and Xmodem, 
WideTrack receive. Speafv S0750 & 
Compiler. List :*1K. Us: *^9 


RYAN-McFARLAND 
KIIiliER FORTRAN 

Complete implementation of 
FORTRAN-77, the only PC FORTRAN 
certified by the GSA at the highest level 
Why'’ It's a mainframe compiler nnoved 
to PCs Programs can wander between 
all sizes of machines Develc^ programs 
on your PC up to 640k (bigger using 
overlays), arrays over 64k. and using a 
long list of VS. VAX and FORTRAN-66 
extensions Optimization even takes 
advantage of each processor ’s features 
to run 30%-40% faster than Microsoft 3 2 
Comes with debugger, overlay linker 
RM has written FORTRAN ccmpilers for 
IBM. DEC. etc for 20 years Ask for 
10300. list 1985. Us: CJILL 


DAN BRICKLIN’S 
DEMO PROGRAM 

Don1 wnte a line of code until you’ve 
designed your program 's interface with 
ban's famous slide show generator 
Create a screen, copy it, change it a 
Little, copy again, and you have slides of 
your program’s look and feel Slides can 
proceed at timed intervals or keyboard 
input will cause branching to anywhere 
in the sbde sequence Uses PC 's full 
character set. color, sound Sides can 
be composites of many others, saving 
much work and memory, can be shuf- 
fled, copied, deleted "Might become 
the essential tool in user interface proto- 
typing '. Tfechyounjal AskforNOlOO 
1^ ITS. from us CJtIL 


INTERACnVE-C 

biterpreter, Editor, Debugger 

Interactive-CTM is a fully integrated 
envuonm^t a complete K&R inter- 
preter bound to Its own editor and ' the 
best debugging facilities of any", says 
Computer Language. 2/67 Adjustable 
edit, command, and status windows, 
second screen for program output— no 
crowded intermixing Or twm CRT^. 

Can load object code of your compiled 
funchonsor commercial libraries. Immed- 
iate mode, syntax checking both when 
you type and run, and cursor that points 
p.ecisely at errors. Debugger includes 
breakpoints, watchvalues. stepping op- 
hons, interacQve changing of variables 
Ask for EOSSO.List S24S. PC Brand $219 


BASTOC opt'M'ZE®' 

Translates BASIC Into C 

For a trifling pnce, BASTOCTM moves 
truckloads of BASIC code over to C It's 
a translator which takes in Microsoft 
Extended BASIC and emits pure K&R C 
for Microsoft or Lattice Struoures even 
convoluted BASIC code Optimized to 
dramatically reduce execuDon time 
Converts to integers those variables in 
BASIC programs which do not need 
floating point Where BASIC uses full 
assignment statements to increment 
counters. BASTOC converts to C's ccxn- 
pact form Dynamic string allocation 
ends BASIC's catatonic garbage collec- 
tion Huge worksaver Ask for S0375. 
List: $495. PC Brand $399 


SIwpping List for the Power Workbench 


ASSEMBLERS S OEBUQQERS 

Advanced Trace-SB Morgan. ASM Interpreter . . . 

Codeamlth-86 Dubuggerby Visual Age 

CSO Debugger C source level by Mark Williams 

C-Sprite Debugger by Lattice, source level 

Microsoft Macro Aasembler with Utilities 

PASM86 by Phoenix. Macro Assemb/er 

Periscope I Debugger Data Base Decisions — 

Periscope II Data Base Decisions 

Periscope ll-Xso/rwereon/y 

Pflx86 Plus by Phoenix, Symbolic Debugger . . . 
BASIC LANGUAGE 

BetterBASIC Summit Software 

8067 Math Support 

Btrieve Interface 

Run-Time Module 

Microsoft BASIC Inlsrpreter for XENIX 

Microsoft QuickBASIC Compiler tut/ BAStCA . . 

Professionel BASIC by Morgan 

True BASIC True BASIC Inc 

Run Time Module 


175 119 
145 99 

75 55 

175 139 
150 109 
195 125 
295 235 
129 99 


195 165 
99 85 

99 85 

250 225 
350 295 
99 79 


150 

150 


BORLAND PRODUCTS 

Reflex & Reflex Workshop 

Reflex Dete Base System 

Reflex Workshop 

Turbo Basic New 

Turbo Lightning 

Turbo Pascal A Tutor. New 

Turbo Pascal with 6087 A BCD 

Turbo Tutor 

C COMPILERS 

CBS PLUS by Computer Innovations NEW . 

Lattice C Compiler from Lattice 

Let's C Compiler by Mark Williams . 


with CSD Source Level Debugger 

vwopi 


MWC-86: Mark Williams C Development 

Microsoft C Compiler 4.0 

C INTERPRETERS 

C-Tsrp by Gimpet Software 

Instant C by flationat Systems 

Intsractive-C by IMPACC with debugging 

RUNIC Professional from Lifeboat 

RUNtC without Loadable Libraries 

TEXT EDITORS 

Brief from Solution Systems 

Edix by Emerging Tech...Mulli-screen 

Epsilon by Lugaru Software, like EMACS 

FirsTIme by Spruce Technology, C syntax 

Kedit by Mansfield, similar to Xedil 

LSE, the Lattice Screen Editor Mutti Window . . . 

Pmate by Phoenix, with Macros 

Text Management Utilities Grep, splat, dill. etc. 

Vsdit by Compuview 

Vsdlt Plus by Compuview 

PILB MANAGERS 

Btrieve by Softcraft, no royalties 

Btrieve Network by Softcraft 

C-Tree by FairCom • no royalties, source 

R-Tree by FairCom-Report Generator 

C-Tree A R-Tree Combo by FairCom 

dBC. ..from Lattice.. .maintains DBASE files .... 

with source 

dBC III Plus.. .supports mu/ti-user DBASE 

with source 

dbVista single user DBMS by Reima 

dbVisIs multi-user DBMS 

Opt-Tech Sort Can sort Btrieve hies 

SCREEN DESIGN 

Curses by Lattice, UNIX screen designer 

with Source 

Qreenleaf Dais Windows New 

with source 

source purchased /ater 

On-Llns Help from Opt-Tech Data 


200 129 
150 89 

70 45 

100 69 

100 64 

125 85 

100 64 

40 26 

497 397 
500 299 


75 
125 90 

495 369 
450 295 


300 249 
500 385 

249 219 

250 185 


195 Call 
195 1S9 
195 149 
295 229 
125 99 

125 100 
195 115 
120 100 
150 99 

185 129 

250 195 
595 465 
395 329 
295 245 
650 541 
250 195 
500 390 
750 595 
1500 lies 
195 139 
495 399 
149 105 

125 99 

250 199 
225 169 
395 297 
225 169 
149 105 


Panel by Roundhill, no royalties 

View Manager for C by B/aise 

Vitamin C by Creative Programming 

VC Screen by Creative Programming 

Wiridows tor C Vermont Creative Software .... 

Windows for Data includes Windows torC 

ZVIew Data Management Consultants 

GRAPHICS 

Essential Graphics by Essential, no royalties 

GSS Graphics Oevelopmsnt Toolkit 

QSS Kernel System by Graphic Software 

GSS Metilile Interpreter 

QSS Plotting System 

Halo by Media Cybernetics 

with Or. Halo II 

Halo tor Microsoft includes all fonts 

COMMUNICATIONS 

Asynch Manager by B/aise. forCorPascal .... 

Greenleal Communications by Green/eaf 

PTel by Phoenix. Binary File Communicator. . . . 

UTILITY LIBRARIES 

Blaise C Tools Plus 

Blaise C Tools 

Blaise C Tools 2 

C Food Smorgasbord by Lartice 

C Utility Library by Essential. 300 functions .... 
Qrsenleaf Functions by Greenieaf Software . . . 

PlorCs by Phoenix, vast library 

Software Horizons Packages 

TopVlew Tool Basket by Lattice, source avail . . . 

DEVELOPMENT TOOLS 
Code Sifter by David Smith Software. Profiler 

C-Worthy by Custom Design Software 

C-Worthy lor Network Menus, help, errors 

Dan Bflcklin’a Demo Program Prototyper 

LMK from Lattice by Lattice, "make" like UNIX . 

Microsoft Window Development Toolkit 

PC-LInt by Gimpei Software, after UNIX's "lint" . 
PFInlsh by Phoenix, EXE performance analyzer. 

Pllnk66 Plus Utilizes memory for over/ays 

Pmaker by Phoenix. likeUNiX "make" 

Pre-C by Phoenix, UNIX “llnf alike 

Pfantasy Pec six Phoenix products 

OTHER TOOLS 

BASTOC by JM/. convert BAS/C to C 

BASIC-C BASIC's functions added to C 

The HAMMER by OES Systems 

Report Option by Softcraft, Btrieve Report Gen. . 
Xtfieve by Softcraft, Query Utility for Btrieve . . . 
PORTPUN COMPILERS A UTILITIES 


Microsoft FORTRAN for XENIX 

RWFORTRAN by Ryan McFarland 

Scientific Subroutins Package by Alpha 

The Ststietlclan by Alpha Computer 

Strings A Things by A/pha Computer 

OTHER LANGUAGES A UTILITIES 

Microsoft COBOL Compllar 

Microsoft COBOL CompHsr for XEN/X 

Microsoft COBOL Tools with Source Debugger . 

MicrosoftCOBOL Tools for XEN/X 

Microsoft Lisp New Common Lisp 

Microsoft MuMath includes MuSimp 

Microsoft Pascal Compiler Links with M'solt C. 

Microsoft Pascal Compiler for XENIX 

PDIsk Phoenix 's new disk manager 

RM/COBOL by flyan-McFar/and 

RM/COBOL8X A/VS/ 65 COBOL 

Source Print. source code formatter 

Tree Disgrammer ..50urce code diagrammer . . . 
HelptControl by MDS... 123 style Help 


295 

229 

275 

164 

225 

196 

100 

81 

195 

149 

295 

259 

245 

175 

250 

210 

495 

375 

495 

375 

295 

235 

495 

375 

300 

219 

440 

299 

595 

434 

175 

117 

185 

139 

195 

115 

175 

117 

125 

84 

100 

67 

150 

109 

185 

139 

185 

139 

395 

235 

Var 

Cell 

250 

199 

119 

89 

295 

269 

495 

449 

75 

69 

195 

149 

500 

365 

139 

125 

395 

235 

495 

325 

125 

85 

295 

155 

1295 

875 

495 

399 

175 

139 

195 

139 

145 

126 

245 

220 

495 

405 

70 

45 

450 

281 

695 

546 

595 

Call 

295 

239 

295 

239 

70 

45 

700 

499 

995 

795 

350 

259 

450 

333 

250 

189 

300 

199 

300 

199 

695 

546 

195 

125 

950 

Call 

1250 

Call 

75 

60 

55 

45 

125 

109 


PRICED TO SAVE YOU MONEY, 
SHIPPED FAST ANYWHERE, 


PHOENIX POTVER 

PFORCE 

Pfunction Pfestival 

Tlie uitunate integrated C library, offer- 
ing everything from low level functions 
for hardware access to complete b-tree 
database management Along the way 
are fundamentals for string manipula- 
tion. time/date calculations, field and 
screen editing, but also four styles of 
menus (Lotus included), windowing, 
background tasking, DOS interfaces, 
directory management, even interrupt- 
driven coinmunications 
Beyond tools for application develop- 
ment are programmer utilities for disk 
library management, archiving and 
compilation Design emphasizes obfects 
so charactensiics of windows, data- 
bases, records and fields can be estab- 
lished outside functions 
One large c»Uection in place of bits 
^d pieces means one consistent set of 
instructions, everything in a single 
index PforCeTM has tutorials, exam 
pies, quick reference, and on-line help 
Everything in source, no royalties. aJl 
memory models of Lattice M'soft 
Specify SO220 & Compile: 

Lost S395 PC Brand S33S. 

PRE-C 

Pick the Lint 
hrom Your Program 

Pre-CTM IS like UNIX s ' linf It finds 
problems your compiler wont Prob- 
lems that a debugger will have trouble 
figuring out. Even problems which will 
cause trouble with other compilers 
Compilers work with one module at 
a time They don't see other modules 
which only meet at link time Pre-C 
looks at all segments of your program 


ZVIEW 

Screen Design Aid 

A complete package for screen 
design with full windows manage- 
ment as a bonus! Easy creation of 
screens with ccxnplex validation, such 
as range checking or required/option- 
al data Powerful Screen Paint utility 
for creating or editing applications 
screens Built m security levels, set at 
run-lime, control read or readAvnte 
access by field or screen Automatic 
help screen processing for run-time 
aid per field or screen Applications 
regain control during field tabbing, 
allowing run-time on-screen transacton 
processing or flow control Run-time 
functxsns include Screen Read and 
Wnte with automatic transparent data 
conversion from screen image to data 
storage. Field Editing, Help Screen 
Processing, even a capability to 
change any field characteristic at run- 
time, plus Window Push Pop and Scroll. 
Versions for Lattice. Microsoft and 
Aztec C Automatic free updates to 
registered users No run-time royalties 
List *24S PC Brand *175 


at once and repons inter -module calam- 
ities conflicting data type declarations, 
parameter lists in function calls which 
disagree with the funcfions themselves, 
machine-dependent expressions which 
inhibit porabiliiy. obsolete usage, casts 
with su^ct conversions, variables 
never u^, functions never caLed 
Adheres to Unix System III standard 
for portabJity Ask for P0590 
List $295 From Us $155. 

PLINK86 PLUS 

Cached Overlays Maximize 
Memory Use 

Plink86TM shoehorns large programs in- 
to small machines by swapping program 
segments in from disk Because modules 
share memory, a 5 12k program could 
run in a 128k machine, for example But 
Plink86 IS smarter than that if it finds it- 
self in a larger machine, it moves into 
leftover memory whatever program 
overlays will fit Overlays now swap at 
memory speed not disk speed Can 
automatic^ly restore a displaced over- 
lay to which a subsequently called over- 
lay must now return, and can assign 
library modules either to the root seg- 
ment or to overlay areas. Long indispen- 
sable to senous developers Ask for 
S0499 List $495 Us $325. 


LfiinCE C COMPILER 

TTie Most Widely Used C Compiler by Fiar 

T he compiler that put C on the PC 
More programmers use Lattice than 
any other Its huge libraries (325 func- 
tions') enable the file-shanng and 
record^ocking provisions of DOS 3 1, 
provide fuU tianscendentals. and utili- 
ties to mimic the UNIXTM and 
XENIXTM environments Embraces key 
UNIX enhancements void functions, 
enumerated data types, data passing 

l^ONSAl^ 

[ prices^ | 

I has htp^neayj 
I ma/or currencies'’^^ ” I 


J Bfr/ei/e 
I GSS Kerne/ 
I C -r/ee 


9/1/95 

550 

3.200 

600 

79.500 


Press 
Time 
355 I 
3.275 
399 / 




I crem 

I ..p®f*ess. Or 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


ANSI CGI STANOABOl 

pukescuti 


G SS>™ has reconfigured two compo- 
nents of Its comprehensive graphics 
tools to conform -with the ANSI Computer 
Grap^cs Interface (CGI) standard 
At the heart of the system is the Develop 
ment TboUat which contains all language 
interfaces and device dnvers for k^- 
boards. mice ]oysticks. tablets, printers, 
plotters, cameras, and more Drivers house 
management of vector graphics (plotters) 
and bitmaps used by raster input devices 
(scanners) to insulate the appbcation prp 
gram from concern for device tdiosyncracy 
No one else has implemented CGI that 
way It means your programming remains 
generic; just switch dnvers and the same 
program will dnve a different device 
GSS Kernel™ conforms to level 2b of 
ANSI’s Graphical Kernel System (GKQ and 
contains all its needed dnvers and 
language bindings Kernel has maao level 
tools to draw and color an ob)ea. store the 
sequential instructions and recreate the 
object on its own as well as segment it. 
transform il. etc So powerful, a single com- 
mand may represent several score lower 
level statements 

Plotting has the equivalent GKS tools for 
graph and chan generation and their cap 
tiomng hand it apples and oranges, say 
"pie", and it bates the numbers into a 
digestible display for screen or plotters 
Kernel and Plotting have tools to convert 
images they aeaie to ANSI Computer 
Graphics Metafiles (CCK^). a totenized 
standard for stonng every form of grap^uc 
image as data The Metafile Interpreter 


reads the contents of a CGM and inter- 
prets It with full CGI capability for re- 
creation on various devices 

Quality software'’ IBM thinks so They sell 
the C^ senes under their own label. 

Unit royalties and annual fees have been 
inshtuied for redistnbuuon Needs 256k 
Ask for. List 

GSOlO CGlDvlpmtTbolkit M96 
GS020 Kernel System *495 
GS025 Kernel for IBM RT *796 
C5S030 Plotting Syaem *496 
GS040 Metafile Interpreter *295 


between structures by assignment 
Defaults to the ANSI propo^ stand- 
ard. but command line options offer 
leniency Also ANSI checking of exter- 
nal data types to swat bugs at link up 
You get small EXE files very fast link 
times and efficient aliasing New options 
generate code to use 80166 and 60286 
features. 88087 sensed and utilized 
PC Journal review of 12 compilers 
called Lattice "a fine product to con- 
sider for the production of important 
applications " Ask for SOIOO. Last $500 
PC Brand $299 

BLAISE C Tbols mus 

N othing pays you back quicker than 
a function library, and Blase has 
long been teown as a great one. 

C Ibols Plus, the top of the line, now 
has over 200 functions. Mature, tight, 
predominantly in C, they isolate hard- 
ware dependence, come in source and 
library, with no royalty T^ie rundown 
^een Handling; either via BIOS or 
direct to video adapter, supports EGA, 
434ine mode and multiple pages, twin 
monitors. Windows any number, stack- 
able, writable, wordwrapable, and 
erasable Interrupts well known for in- 
terrupt service routines in C. from 
vvhich you can now access DOS func- 
tions Directories Create, change, or 
search directories, rename files, get 
and change theur date/limes Memory 
control DOS memory allocation, load a 
' 'diild " process alongside your pro- 
gram. even create memory-residenl 
programs— and remove them. Strings 
international money, dates euid charac- 
ter sets, plus supeHunctions to perform 
several tasks w^ a single call Gen- 
eral BIOS and DOS gates for direct 
access, memory copy, speaker control. 


PC Brand: 

1 <375 

C Tbols Plus 

List 

$175 

PC Brand 

$117 

; <375 

Asynch Manager 

$175 

$117 

; ■$45 

View Manager 

$275 

$164 

; <375 

Ttirbo Asynch Rus 

$11X1 

1 67 

; 1235 

‘Rirbo Power Tbols 

1100 

$ 67 


BTRIEVE ask ABOUT XTRIEVE& BTRIEVE 

Queen B-tree File Manager Abdicates Royalties 

CJan even extend a file across two drives — 
even two hard disks! 

Version 4.x speeds IX)S interaction for 
large mulbply-keyad files; enables 
variable len^ records of virtually any 
length; verifies accuracy (optionally) vvnh 
read after write useful in gntty en- 
vironments; offers password and data 
encryption, 

There’s also Xtneve for Btrieve file in- 
quiry and data manipulation, and Rtneve 
for report wiitmg All three m versions for 
any network that supports the MS-DOS 1 1 
file sharing function. 

Ask for; List: PC Brand 

S0650 *290 *195 

S0652 Network ^ferslon *696 *465 


T here's no longer a tithe to incorporate 
Btrieve™ in applications, a welcome 
proclamation if royalties would mm your 
profit margins. Eftneve takes complete 
charge of aU file creation, indexing, 
reading, wntmg. insertion, deletion, space 
recapture forward and backward seaich- 
mg It builds function call "commands” 
n^t into the language you use; mterfaces 
to C Pascal, BASIC and COBOL, with sam- 
ple programs in all four, come with each 
copy 

6tne\e has mainframe specifications! Its 
balanced-tree indexmg scheme finds any 
tey in a milfion in four or less accesses. 
Files may have up to 24 mdeiss; fixed 
leoDrd length to 4090 characters, indexes 
up to 2^ characters, files of 4 billion bytes. 


TERyS AND CONDITIONS OP SALE 


LicantM: Each price is for a license lo use a prod- 
uct on a single computer and does not constitute 
Its owr^e^ip We wtll irxiuire tor you about site 
licer^ses Except as otherwise indicated or where 
■nr follows the Product Code, products may be 
used to create programs tor distribution without 
royalty payments or addition^ licenses, provided 
sa^ programs do not substantially reolicaie the 
products themselves 

CompattMIty: PC BRAND'S standard products 
are design to operate with the IBM * PC. XT or AT 
under PC-DOS and require no more than 128k o> 
RAM unless indicated Non IBM machines using 
MS-DOS contact manufacturer about precise dif- 
ferences so we can advise 
Returns: See box page one Defective parts will be 
replaced Pieasecairforauthorizaiionioreturna 
product tor refund 


Payment: We honor MasterCard. Visa. American 
Express (no surcharge), checks in advance, or 
fundswiredto PC Brand. c/oCherrucal Bank, 126 
East 86 St . New York, Account 034-016059 COD 
(U S. only) lor cash . morwy order, certified check 
(nofee) NYSiaie.addsaiestax.Purchaseorde'S 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2X 
a month late penalty thereafter 
Shlpplna A HandilM: US UPS Surface tst 
produCtS6.eachaddTS3 UPS2ndO^Air 1st 
produciSiO eachadd'i$450 UPS Next 0^ Air or 
FederaiExpressi-20ayAir istproductSl8.each 
add'l$6 F^ExNextDaylOAM Isi product $28. 
each add! $7 iniernational Charges vary by 
destination and earner $10 per shipping container 
tor export forms. Ar par^ pc»t at your risk beyorvl 
collected msurade amount 


For Orders, Literature, or Catalogs, Call Us at... 

800 PC-BRAND 

That'S (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York. N.Y. 10011-4311 

Ttelex: 667962 (SOFT COMM NYK) 

CI987 PC BRAND CIRCLE 310 ON READER SERVICE CARD 

Prices, terms, snd specif icsiiona subject to chsnge wiiliout notice 


The Thamson UltraScan* 
F!\e times better prepared 
fin* the hiture timthe 
NEC Multisync: 




THOMSON ULTRASCAN 45-75H2 


WhUe no one can predict the future, you 
can certainly hedge your bet. And no monitor 
lets you do that better thanThomsonS UltraScan — 
not even the NEC Multisync. 

UltraScan automatically scans vertical 
frequencies within a 30 -pomf range, five times 
greater than Multisync’s 6-point range. Why do 
we build it that way? Because even though 
today's graphics cards might run within that 
narrow range, tomorrow’s graphics cards proba- 
bly won't 


And the advantages over Multisync don’t 
end there. UltraScan gives you up-front con- 
trols, a super high-contrast screen, three video 
input connectors, and suppiort for mono- 
chrome, video composite, and Hercules” 
modes. All for about the same suggested list 
price as Multisync, too. 

So if you’re going to prepare for the future, 
you might as well do it ri^t — with UltraScan. 
CaU 1-800-325-0464 (inCA, 1-800-237-9483) to 
find your nearest Thomson dealer. 


TViaMSONO 

The Vision of Personal Computers™ 

Thomson and UltraScan are trademarks of Thomson S.A. Mullisyncisa trademark of NEC Home Electronics (IJ.S.A.). Inc. 
Hercules Is a trademark of Hercules Graphics Products. 

CI987 Thomson Consumer Products Corporation. 5731 W. Slaustm Avenue. Suite 111, Culver City, CA 90250 
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PC ADVISOR 



Help in converting CPT format disks to WordPerfect, in printing envelopes by the batch, 
and in selecting software to manage personal finances. 


PERSONAL FINANCES 

I’m inlercsted in buying some software for 
managing my personal finances. The 
kinds of things I'm interested in include in- 
come tax and tax planning, budgeting, 
modest investing, and various forms of re- 
cord keeping, 

F. Lx)uis Floyd 

Strongsville, Ohio 

Many people find that the loots of business 
they use every day work quite welt for the 
occasional personal chore. Spreadsheets 
can balance a dizzy checkbook in a pinch; 
sophisticated databases have been known 
to manage a Christmas card list or two: 
and a pop-up calculator can quickly pre- 
dict the impact of a new purchase. 

For a complete took at your portfolio, 
nothing beats Andrew Tobias’s Managing 
Your Money (MECA, Westport, Conn.; 
(203) 222-1000; $199.95). It will track 
your bonds, mortgages, insurance premi- 
ums, and other recurring items, while dis- 
pensing sage advice. If you're witting to 
put in the hours, it wilt balance your 
checkbook, but few people have the disci- 
pline for that. Tax planning and invest- 
ment forecasting are very easily controlled 
with this elegam package. 


HERCULES AT HIGH SPEEDS 

I need to know if a Hercules Graphics Plus 
card will run in my Leading Edge Model 
MP-1673L. The local dealer said the card 
would not work, but the national technical 
advisor for Leading Edge said it would. 

Jim Gomez 
Iberville, Louisiana 


Any problems that develop would result 
from running the computer at a clock 
speed above 4.77 MHz — a level at which 
the BtOSs on some non-IBM PCs give the 
Here card trouble. If you ever have such 
problems, stow the machine down when 
using that program. 


CONVERTING 8V2-INCH DISKS 
Can you direct us to a product that will al- 
low us to convert our 8 '/2-inch CPT disks 
to 5 '/ 4 -inch disks in WordPerfect format? 

A.B. Cooper, Jr. 

Atlantic Beach, North Carolina 

Keyword has a full line of disk conversion 
hardware and software. The Keyword 
7000 has two disk drives: it wilt read your 
S'/z-inch CPT disks and write the docu- 
ments on S'A-inch floppy disks (Keyword 
Office Technologies, Calgarv, Alberta, 
Canada: (800) 661-8161; $5,695). The 
Keyword 7000 goes beyond conversion 


■ Many people find that 
the tools of business 
they use every day work 
quite well for the 
occasional personal 
chore. 


services that give you a stripped-down AS- 
CII document; the formatting codes are 
saved in WordPerfect style. 

By the way, the company sells units to 
convert a wide variety of systems, includ- 
ing DEC VAXmale, AESI Lanier, IBM Dis- 
playwriter, Xerox Writer, NBI, and Con- 
vergent/DEF. The units will write to these 
PC formats: DisplayWrite (2 or 3J, Office- 
Writer, MultiMate, WordStar, MASS- 1 1 , 
or Micrtjsoft Word. 

If you need to convert only a couple of 
disks, the company has a conversion ser- 
vice that's more economical than buying 
an entire system. 


EASIER ENVELOPE PRINTING 

Is there a printer that can accept stacks of 
envelopes? 

Bill Madler 

Pittsburgh, Pennsylvania 

No printer I know of can properly .shuffle 
envelopes. But a recently introduced 
sheet-feeder does the job where others 
have failed. Rutishauser' s Paperpro 88 
Cut Sheet! Envelope Feeder (Dallas, Tex.: 
(214)343-9154: $895)clips on toa variety 
of Toshiba, Qume, C. Itoh, Facit, and Fu- 
jitsu printers. You can have two or three 
bins with up to 50 envelopes or up to 300 
sheets of paper in each. It won't stuff or 
lick your envelopes, but it will collate the 
sheets and envelopes. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 
York, NY 10016. iS 
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on EARTH (and beuond) i 


Check us out. We've got a UPS tor any com- 
puter and budget, from micro to mainframe. 


Your important computer data may be lost 
in space forever due to power interference. 
Imunelec’s UPS can protect you from any 
lightning, brownouts, blackouts, spikes, 
surges, sags and micro interruptions. 
At the instant of any powerdisturbance. 


Imunelec’s UPS continues to supply 
power with absolutely no interruption! 
Imunelec’s design philosophy is 
forward. The simpler the design, 
reliable the equipment ... to 
from any power failure on Earth or 


PROTECT VOUR 
COMPUTER from any 
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4 MERIC 


RATING 


A II across A merica the word about a 
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System ISOO Features: 

• 6181 lOMHzSelecioMeHith lOMHz 80286CPUChip 
•Full)- compeiihle IBM AT^AM! BIOS with huili in 
SET-UP inUTY. • 47 drive tvpe table. • 48 hour 
burn-in. • 5I2KRAM standard expandable 

to IMB. • 200 pages of documentation. 

• Clock/Calendar with batterv backup. 

• Hard diskIFIoppv Controller. 

• LB-ICSA approved 1 9S watt 
power supply. • Made In 

• / Year I ^ 

tYarranty M 

Over 20.000 units m 

installed § M 
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CLUB AT INC. QIC RESEARCH INC. 

800-451-8889 800-845-0806 


ELTECH TECH POWER 

(408)945-1764 (714)979-1550 


SCSI 

1-800-237-7274 


S.F. MICRO 
800-237-5631 


SERVEX 

(416)827-7807 


PRIDE 
(604) 273-0707 


DENOVO SPEAR TECHNOLOGY INC. 

(8)8) 882-6300 (312) 480-7300 


KELLECO I NITED SOLUTIONS 

1-312-887-0330 


System 



An OEM Product of Everex Systems bsc. 
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Discover The 

Quality, Features, 



GRAPHICS 

EPGA - Professional Graphics Adapter 

■ Compatible witfi the IBM* PGC 

■ Fits into a single slot 

■ Displays 640x480 gra^^ics in 2S6 colon 

■ Emulates CGA Her^l^* and MGA modes 
Micro Enhancer 

■ Compatible with the IBM EG4 

■ Suppwts 64(h(350 graphics in 16/64 ccdors 

■ Half card fits in a short slot 

■ Emulates Hercules and CGA modes 
Evcrex Ei^e 

■ Displays 520x200 graphics in )6 colors 

■ Runs HGA 720x548 mOTochrocne graphics 

■ Runs liOtus 1-2-5* and Symphony* in 152 columns 

■ Parallel port and light pen connectors 



Everex Edge 


STREAMING TAPE 
Excel Stream 20 
Excel Stream-60 
Excel Stream 60-8 

■ 60MB cartridge Backup 

■ 20MB cassette Backup 

■ Automatic Scheduler 

■ File Restore from Image backup 

■ Backup across networks 

■ SMB/min speed 

■ Multiple da^sets and tapes 

■ Image and File records on the same tape 

■ Context sensitive help 

■ Nestable and movable windows 

■ Extensive diagnostics 

■ Easy in^llation program 



Excel Stream 60-8 


COMMTWICATIONS 

Evercom 24 Modem 

■ International operations at 2400 bps 

■ Compatible with Ha)es* AT command 

■ Bell 212V105 and COTT V.22A-22bis compatible 

■ Adaptive equalization 

■ Automatic answer and voice/data switching 

■ Phone off-hook detect 

■ Runs in slot 8 of IBM XT 

■ Runs with multi-line phones 
Evercom 12 Modem 

■ 300/1200 bps speed on a short card 

■ Ha^ and Bell 21 2A compatible 

■ Supports tone and pulse dialir^ 

■ Automatic answer and voice/data switchir^ 

■ Bitcom sdhvare included 



E^rcom 


EVEREX. EPGA. Micro Enhancer Everex Edge. Excel Stream-60/20/60-8. Evercom 24. Excelerator. RAM-SOOO. Magic Card 16. and EVER for Excellence are trademarks of EVEREX 
Systems. Inc . IBM and IBM AT are registered trademarks and IBM PC and XT are trademarks of International Business Machines Corporation. Hercules is a trademark of Hercules 
ComputerTechnology. Lotus t-2-3an<rSymphony are registered trademarks of Lotus Development Corporation. Hayes isarraistered tradennark of Hayes MicrocomputerProducts Irw 
UNIX is a registered trademark of AT&T Bell Laboratories. ar>d XENIX is a trademark of Microsoft Corporation <>1987 EVEREX Systems Inc All rights reserved 







Everex Difference 

Price and Performance. 



MuimiNcnoN 

Excdentor 

■ 80286 8MHz processor replaces 8088 on PC/XT* 

■ faster than standard IBM AT* 

■ Add up to 6A0K of cache RAM memory 

■ Slocket for 80287 math coprocessor 

Maglc|/0 

■ I/O plus clock/calender 

■ to XT/AT and compatihles 

■ Serial ports OOMI-GOM-4 

■ Parallel pons IfTl-IPTil 

■ Software incitided 
Magic Card 16 

■ Up to 2MB of extended memory for AT 

■ Flexihle memory addressinp 

■ Configutahle parallel and serial pons 



HARD DISK DRIVES 
Everdrlve 20MB External 

■ Half-height, 20MB formatted capacity 

■ ST-506/ST-4I2 inteifece 

■ 65 msec average access time 

■ Dedicated head shipping zone 
Evenirive 40MB Internal 

■ Half-height, 40MB fontiatted capacity 

■ 40 msec average access Ome 

■ ST 412 interhux 

■ 20.000-h(iur MTBF 
Everdrlve 72/80MB External 

■ 72/80MB fomiatted capacity 

■ .50 msec average access time 

■ 20.000-hour MIBF 

■ 25-5 Watts power consumption 



Everdrlve 20MB External 



Everdrlve 40MB Internal 



Everdrlve 72160MB External 


OEM PRODUCTS 


EV-826 Tape Formatter 

■ Onboflid 8K RAM for data buffer 

■ Standard QiC-36 drive interface 

■ QIC-02 interface for host adapter 

EV'332 Hard Disk/Floppy Controler 

■ Reduced height 

■ ST506/412 interfoce supports 2 hard drives 

■ 2:1 interleave factor 

■ 32 bit EOC 

■ Suj^x)rts 2 floppy drives 

EV 1800 AT Mother Board 

■ 10MHz zero \vait state 802R6 CFII 

■ 512K RAM, expandable to 1MB 

■ Six l6-bit and two 8-blt slots 

■ I/O pons and clock calendar 



EV-332 



EV-1800 


48431 Mihnoot Dr. Premooty CA »4338 

415-685-2100 1-800-821-0806(11.$.) 1-800-821-0607 (In CA) 
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EXPAND YOUR PC TO 


NEW HORIZONS 


n 



Advanced Digital now 
otters you two 
additional users for the 
price of one! 

With our PC II, you can 
quickly turn your personal 
computer into a host 
computer for a complete 3- 
user system. The PC II 
lets two additional users share 
one PC and all the expensive 
hardware and peripherals that 
you've already paid for. Plus you share 
access and communication betiveen 
users and PC's. 

Each PC II has two CPU's, two 512K bytes 
of memory, keyboard and monitor Inter- 
face, making it possible for each user fo 
work on the same program or 
two entirely different 
programs. . .as if they were two 
Independent PC's. 

PC users often ask us how to network 
their many PC's. The solutions are many 
but expensive and slow. Advanced 
Digital's answer — the PC II — 
allows you to add additional 
workstations at a more reasonable 
cost... and with much faster 
performance than any local area 
network or software package. 




All you need to complete your 3-user 
system Is the PC II. IBM's PC-NET 
software, and two low-cost monochrome 
monitors and keyboards. No new 
operating system, no new commands 
and no complications of a LAN. 

Each PC II gives your PC fhe full 
capabilities of fwo PC's and can support 
DOS 3.1 providing each user 100% 


compatibility with PC 
programs. 

Advanced Digital offers many 
other PC products including 
the ADC-TAPE60, PC-EXBUS, 
PC-Slave, and morel 


For more information, call 
1-800-251-1801 (outside 
California). 

Advanced Digital Corporation 
5432 Production Drive 
Huntington Beach. CA 92649 
(714) 891-4004, (800) 251-1801 
Telex 183210 ADVANCED HTBH 

Advanced Digital U.K Ltd. 

21 Newman Street 
London Wl-United Kingdom 
(01) 323-1120 
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ADC 

AOmMCtD DfOOAL COffPORATION 


IBM, PC-DOS, PC-NET ore frodemorks of Interr^otionol Business Mochirtes Corp. 


PC (I is a trademark of Advortced Digitol Corp. 
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hitel’s InboanI 386 Blazes 
An U/^ade Path forATs 


HANDS ON 


BY WINN L. ROSCH 


T\ i engine that runs the person* 
al computer industry is regrets. 
Buy one computer and 6 months 
later, you regret not waiting just 
a little while longer to get the 
latest technology. Everyone 
who bought an 80286-based AT 
or compatible learned this les- 
son when the 80386 micro- 


processor became the latest 
rage. 

Intel Corp.’s Inboard 386/ AT 
is the latest regret remover. Pop 
in this expansion board, and your 
AT becomes an 80386-based 
powerhouse. Your remorse 
should go into remission. 

One megabyte of memory 
(in the form of 36 parity- 
checked, 120-nanosecond, 
256K-blt dynamic RAM chips) 
and a high-speed cache on the 


Inboard 386/ AT give it full 32- 
bii operation at its microproces- 
sor's top-rated speed of 16 
MHz. At best, that's enough to 
double the processing perfor- 
mance of an AT. challenging 
Compaq's state-of-the-art 
Deskpro 386. 

Achieving that end means 
backfilling the AT's DOS-ad- 
dressable memory, except for 
the first 256K bytes, using half a 
megabyte of the Inboard's fast 


RAM. to take advantage of the 
Inboard's faster clock speed. 
The AT's bus still operates at 8 
MHz; 6-MHz ATs must be 
speeded up to 8 MHz, and Intel 
provides a faster crystal to do 
just that. The rest of the In- 
board's bytes can be used as ex- 
tended or EMS expanded mem- 
ory, using a software driver 
supplied by Intel. 

An additional 2 megabytes 
(continues on page 34) 


WinlStar4.0: Face-Kft Adtk 
Speed, Keeps U^ic Structure 


H ANDS ON 


BY MARTIN PORTER 
WordStar Professional, Re- 
lease 4.0, is like an aging ac- 
tress who refuses to leave the 
stage long past her prime. The 
faded actress has had a face-lift 
and has trod the boards long 
enough to know how to remain 
in fashion. 

Those who loved her when 
she was young will find that this 
latest upgrade. WordStar Pro- 
fessional, Release 4.0, is even 
more of a beauty now. Many of 
the inherent problems that have 
irritated users for so long have 
finally been solved, and occa- 
sionally a thoughtful perquisite 
has been added. 

But let the innocent be fore- 
warned: the faded star has a 
style from another era. Her 


famed clandestine command 
logic remains as baffling as ever 
and even some newly coined 
control codes follow MicroPro 


International Corp.'s credo: 
confuse them into oblivion. 
Still, here is what the re- 

(continues an page 34) 



Among its new features, WordStar4.0 displays print mode attributes in color: in addi- 
tion you can draw boxes around text . 


HANDS-ON INDEX 


HALODPE 

A page designer 36 

MaCWOKKS 

Good for beginners. .......3S 

BOOKMAIK 

Keeps tabs on RAM ..38 

PmCETONiSSM 

Smooth scanning 38 

mCKUMUtS 43 

PCTYPEWIUn 

Pixmfreads everything as you 
type 46 

tuhbofouts 

Displays and prints over 
1 ,000 foreign characters ..48 

la-mcHEGAMomons 

From Aydin Controls and 
Epsilon Graphics 48 
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Tandy moves up to EGA ..48 
Smoother than 7-2 -i? 51 
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WordStar 

( contimud from page 3i) 

vamped WordStar allows you to 
do now: You can edit or store a 
file in any directory (or subdir- 
ectory) simply by identifying its 
directory path. You are able to 
salvage obliterated type with an 
unerase function key (the solu- 
tion to Ctrl-T and Ctrl-Y mix- 
ups). The function keys are eas- 
ily customized for up to 40 
different strings of commands 
(or text). 

The program now supports 
proportional spacing. It lets you 
skip to any page or line in the 
document and it lets you per- 
form 14 built-in math functions 
straight from the text. 

More: It lets you draw boxes 
and lines around your copy. Un- 
derline and boldface are dis- 
played on-screen. The remain- 
ing disk space and file sizes are 
furnished at the main directory. 
Add the furnished spelling 
checker and thesaurus that come 


along for the ride and its main 
menu indexing and table-of- 
contents features, and it be- 
comes a pretty damn complete 
word processor. 

It also runs faster. Bravo. 

So why am 1 not so in love 
with it? TTie programmers as- 
sumed they had to dress Word- 
Star up — besides adding the 
new features — in order to com- 
pete with newer, more-accessi- 
ble programs. The makeup 
doesn't make anything easier; it 
just makes it look unfamiliar 
and new. Besides, the new main 
menu isn't any easier to read 
now that they eliminated the 
section headings. 

The stacked function key de- 
scriptions are an eyesore at the 
bottom of the screen. And I'm 
still not used to working with 
the keyboard overlay needed to 
memorize my 40 new function 
keys; hasn't MicroPro heard of 
pull-down menus? 

Oddly, the programmers 


added keystrokes to some older 
commands; Ctrl-O-S-2 for dou- 
ble space has become Ctrl-O-S- 
2-Retum. 

A cursor move won’t satisfy 
many of the program’s Y/N se- 
curity clearances. And Micro- 
Pro made the Delete key work 
like Ctrl-G so that it rubs out the 
character at the cursor. I'm so 
accustomed to the Delete key's 
backspace/rub out by now that 
I'm now making more erase 
mistakes than before. 

But just when I was getting 
fed up with Release 4.0’s un- 
necessary jive and just when I 
started to wonder why (after 8 
years) MicroPro still hasn’t got 
anything exactly right, I found 
some new hidden powers in the 
program — the clearly defined 
block marked text and the multi- 
ple printout option — and I ex- 
claimed, “Hey, Release 4.0’s 
worth the switch.” 

First-time users will proba- 
bly not be as impressed. OS 



FACT 

FILE 


WordStar Professional, 

Relea.se 4.0 

MicroPro International Corp. 

33 San Pablo Ave. 

San Rafael, CA 94903 
(415)499-7676 

List Price: $495; $595 for LAN 
version: upgrade for registered 
users. $89, 

Requires: I28KRAM.DOS 
2.0 or later. 

In Short: All the commands 
WordStar users have been clam- 
oring for. The screen design is 
more confusing than before, and 
the program is as difficult to 
learn as ever. Still, for Word- 
Star hard cores it is a cost-effec- 
tive and well-advised upgrade. 
Not copy protected. 
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InboardSSS/AT 

( condnuedfrom page S3 ) 
of fast RAM can be installed on 
an optional Inboard daughter- 
card. If you need more speed, 
the Inboard 386/AT has space 
for an 80387 numeric coproces- 
sor— or, until the new chips be- 
come readily available later this 
year, a small adapter board 
equipped with a 10-MHz 
80287 Intel recommends that 



The Inboard has two sockets . One. in the censer, comects to a cable leading to the AT s 
286: the socket on the right plugs into an optional module for a 287 coprocessor. 


you have a dealer install your 
Inboard. 

To install the Inboard 


386/ AT, you’ll first have to pull 
the 80286 microprocessor out of 
your AT (and the 80287, if your 


system is equipped with one), 
using a special tool supplied by 
Intel, and then plug a connector 
cable into the vacant socket. 
You may have to pull out your 
disk drive, unplug disk drives 
from the controller, and rear- 
range boards to provide suffi- 
cient access. Replace the crystal 
if the machine is a 6-MHz AT. 
Finally, plug the other end of 
the cable into the Inboard 


) ; U Benchmark Tests: Intel Inboard 386/ AT vs. 

6-MHz IBM PC AT and Compaq Deskpro 386 


R»lativ« Timat 

(Rat*o; e-MHz IBM PC AT ^ 100 


R esults for the Intel Inboard 386AT were obtained in a 6-MH2 18M PC AT with the inboard's 
RAM replacing all but the lower 256K in the AT. The hard disk tests essentially show that (he 
Inboard posts no I/O penalty and that hard disk access is not significantly affected by the Inboard's 
presence. 


Perlormane* Times 

(Times given in seconds except where noted) 


801$ 

Inilruclion 

Mil 


BIOS Disk 
Sisk 

(mllliticoiMlil 


IBM PC AT (6 MHz) 

5,7 

12.6 

39.1 z' 

Compaq Deskpro 386 

30 

5.2 

27.5 

Intel Inboard 386/AT 

27 

46 

36.2 



BIOS Dilk 
Silk 


The NOP benchmadt test n designed to measure raw 
dock speed and memory access time while minimizing 
difterences in microprocessors and the eKed of memory 
caching. This test executes almost noihirtg but NOP ("No 
Operation") machioe code instructioos in a big 128K loop. 


The 8086 Instruction Mix benchmark test measures the 
time It lakes to execute a setected series of processor- 
inter»ive tasks. The test program uses 6086 instruction 
code These instructions are a subset ot the total proces- 
sor mstruebon set. 


The BIOS Disk Seek benchmark test measures the time 
it takes to do a random seek using the disks ROM BIOS. 
The lest result indudes minimal software overhead and 
may not parallel the manufacturers claimed average ac- 
cess time. The test program performs 1,000 seeks The 
average result is shown m mitli8ecor>ds 
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StafixerMi^ WimlStarll/kmage^ 


HANDS ON 


BY MARTIN PORTER 
You’ve heard for years how 
easy it is to customize Word- 
Star. It takes only an AU- 
TOEXEC command here, a 
BASIC patch there. Or you 
somehow locate a pamphlet 
called UnderCround WordStar 
and make all your changes from 
the classic itself. 

Relatively speaking, it's all 
a pain. 

However, a new do-it-your- 
self fix-it program called Star- 
Fixer {from Hard/Soft Press and 
sold by Bantam Electronic Pub- 
lishing in retail stores) puts new 
life in any 3.24 through 3.x 
WordStar disk and provides 
longtime users with instant fixes 
for which they’ve long been 
hunting. StarFixer addresses 


most of WordStar's quirics and 
foibles with simple and relative- 
ly elegant solutions. 

The package itself includes a 
276-page manual — probably 
the most-comprehensive dis- 


cussion of underground Word- 
Star fixes and user advice since 
the publication of Under- 
Ground WordStar itself. Not 
surprisingly. StarFixer's au- 
thors are PC Magazine editors 


El‘01300 

OD □□ 

El '00 

El ’00 


□0 

E '0 

0'000 

□=00 

000 


rrc«i fiBctioa ke^ u ckauf* -- af«c« ¥«r rcUn u •*{ 


StarFixer lets you add ten extra function keys to WordStar — and makes it a breeze to 
customize these new keys as well as the existing ones. 


386yAT. then slide the board 
into a 16-bit expansion slot, and 
you're done. Intel was very 
stingy on the length of this $200 
cable; maneuvering it around 
other boards is a chore. 

Because the Inboard is full 
AT height, it can't be squeezed 
into the PC-XT Model 286. The 
Compaq and Tandy 3000 AT 
compatibles (which use a differ- 
ently packaged 80286 chip) are 
also expressly supported by In- 
tel but require the use of a differ- 
ent connector cable. All cables 
arc ordered and supplied sepa- 
rately from the Inboiud 386/ AT. 


Because current DOS applica- 
tions are limited to 1 6-bit opera- 
tion, the Inboard 386/ AT cannot 
reach its full 32-bit speed poten- 
tial running today's software. 

As any computer salesper- 
son will tell you, the use you get 
from a computer in the few 
hours between the time you buy 
it and the time it becomes obso- 
lete should more than offset any 
regrets you have. After adding 
the Inboard 386/ AT to your AT 
compatible, however, you 
won't even have reason to re- 
gret — perhaps until there's an 
80486. 


FACT FILE 


InlxMird 386/AT 
Intel Corp. 

Personal Computer 
Enhancemeni Operation 
5200 NE Elam Young Pkwy. 
Hillsboro. OR 97124 
(503)629-7354 
List Price: With OK RAM. 
$1,795; 1 Mbyte RAM. $2,295; 
286386 cable, $200; piggy- 
back memory card with I Mbyte 
RAM. $645; piggyback memo- 


ry card with 2 Mbytes RAM. 
$1,145; lO-MHz 80287 math 
coprocessor module. $495. 
Requires: IBM. Tandy, or 
Compaq AT, 

In Short: An 80386-based tur- 
bo board that replaces an AT’s 
80286 to roughly double perfor- 
mance while adding hardware 
multitasking abilities. 
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Stephen Manes and Paul So- 
merson who, as the elusive 
Ward Starr and Mel Murch, 
originally penned that WordStar 
broadside In 1983. 

There are multiple fixes on 
the single disk, including a res- 
cue program that's a simple 
save for up to 20 pages of lost 
text and a file fixer that automat- 
ically strips control codes and 
dot commands from text files 
(for shipping them over MCI 
mail, for example). Four pro- 
grams that train your WordStar 
disk to handle 43-line EGA 
screens are also provided. 

However, the program's 
main fare are the StarFixer and 
KeyFixer programs that directly 
modify your WordStar's 
WS.COM file. These quick 
fixes have been over 10,000 
hours in the making. 

For those with blind trust in 
the experts, StarFixer even 
comes with an Instant Fix key 
(I) which optimally reconfi- 
gures the program all at once. 
For those who prefer to do it 
themselves, a wide range of 
customization options are easily 
accessed from WordStar-\ook- 
ing menus. In fact, if the pro- 
gram has one particular strong 
point it’s the sameness of all its 
menus — making it easy to woric 
with and easy to use even by the 


p F A C T 

'file 


StarFixer 
Hardy Soft Press Inc. 

P.O. Box 1277Z 
Rivcrdale, NY 10471 
Li.st Price: $29.95. plus $2 
postage. 

Requires: WordStar 3.0 or 
higher. 

In Short: A comprehensive fix- 
it shop for WordStar's famed 
foibles. Text rescue and key 
customization programs arc also 
included. The Ctrl-Y fix alone 
is w orth the price . Not copy pro- 
tected . 
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ingrained WordStar rank and 
file. 

Moreover, the program’s 
customization commands are 
much simpler to use than those 
obtainable with WordStar's 
own Install program. An addi- 
tional dot menu allows you to 
change all the line and page 
length defaults. The function 
key label line can be toggled off 
for additional screen space. The 
rub-out direction of the back- 
space and Del keys can be modi- 
fied. And the program can be 
hot-wired to bypass WordStar's 
opening message. 

What is possibly its most 
famous fix changes the line-de- 
lete command to back-to-back 
(as opposed to a single) Ctrl-Ys, 
a security step against slipped 
Ctrl-Ts. 

As an added attraction, Key- 
Fixer lets you customize and re- 
inforce your function keys with 
extras. Ten extra function keys 
can be added. These additional 
keys, as well as the normal 
function and cursor pad keys, 
can also be customized for your 
convenience. And if you should 
ever get sick of all this extrava- 
gant key muddling, you can in- 
stantly reset the program to its 
factory default settings. 

You’ll probably never 
glance at those factory defaults 
again once you hot rod your 
WordStar with this StarFixer. 
WordStar, Release 4.0, it’s not. 
But it may already be more than 
you need. 'jS 
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Halo DPE: As a Page Design 
Tmri, It’s a Great Drawing Aid 


HANDS ON 


BY TOM STANTON 

Hah DPE (Desktop Publishing 
Editor) has some interesting 
features as a drawing program 
and some astounding flaws as a 
publishing package. At first 
glance, the software is identical 
to the original Dr. Halo 11, 
which costs $60 less, but there 
are a number of enhancements, 
including scanner input, ex- 
panded memory support, and 
output to IMG and TIFF graph- 
ics file formats. A frame grab- 
ber. a slide show program, and 
numerous fonts are also includ- 
ed, and like its predecessor 
Halo DPE has an impressive list 
of hardware support — there are 
drivers for most pointing de- 
vices and display adapters. 

As a graphics program. Halo 
DPE has few peers, but it’s the 
DPE pan that bothers me most. 
On the surface it looks easy. 
Since you can import text from 
any ASCII file, I selected one of 
my test documents. Sur- 
prise — Halo DPE treats text as 


one graphics block, so unless 
you have formatted the text into 
the desired column width in ad- 
vance. you get a block of text. 

There are no editing func- 
tions. in spite of the title. You 
cannot change fonts or change 
sizes once the text appears in 
Halo DPE. which treats graph- 
ics as bit-mapped images. You 
can move blocks of text, but 
there is no way to readjust the 
existing text. You cannot adjust 


character or line spacing, 
change the column width, or 
redo column formats. There are 
no page guides to hold the text 
in place — you point and shoot 
and hope for the best. 

Worst of all. each column of 
text must be in a separate ASCII 
file. If you import a long file, 
you lose text that goes beyond 
the page margin. If you're using 
graphics, you must also calcu- 
late the depth of the graphics be- 



HaJo DPE haa the excellent drawing tools seen in earlier versions, hut because it treats 
design elements as static graphics it's a weak publishing tind. 



FACT 

FILE 


Halo DPE 

.Media Cybcmeiics Inc. 

84R4 Georgia Avc. 

Silver Spring. MD 20910 
(800)446-HAU) 
(301)495-3305 
List Price: SI 99.95 
Requires: DOS 2 .0 or later. 

In Short: An enhanced version 
of Dr. Hall) a that allows merg- 
ing of text and graphics on a 
page. It's long on graphics hut 
short on suppt>n for managing 
text. Not copy protected. 
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fore you can decide how long 
you must make each column 
(again, each in a separate file). 

To Halo DPE's credit, there 
is an invisible grid function that 
helps with text alignment, and a 
virtual page, which displays an 
approximation of the finished 
page. Both features are useful, 
but they hardly make up for the 
work required to produce a fin- 
ished page. 

If you’re looking for an ex- 
cellent graphics program. Halo 
DPE is it. As a publishing pro- 
gram. it barely qualifies. iJi^ 


MixC Wort(s’ Diend of Tools 
Is a Good Choice for a Novice 


II AND.S ON 


BY J.H. SMITH 

The Mix C Works combines a 
compiler, linker, editor, and 
full-screen debugger for 
$89.95. The compiler, sold .sep- 
arately for $39.95, is aimed at 
novice C programmers. 

The language tutorial is 
enough to teach the language. 
The compiler is reasonably 
quick, but the resulting pro- 
grams are somewhat slow and 
large. It produces nonstandard 
object files, handled by an in- 
cluded linker. Source code is 
provided for about half the func- 


tions; more comments would 
help. 

If your program can’t com- 
pile. errors will be pointed to in 
the listing with a numeric code. 
You’ll find readable messages 
only at the end of the listing. 
Thai's no way to treat a novice! 

If you compile from within 
the split-screen editor, you'll be 
directed to the first error, and a 
readable message will be shown 
at the bottom of the screen. The 
editor’s documentation is too 
intimidating; it’s full of setup 
instructions for CP/M. There’s 
no tutorial, and the PC-specific 
commands arc hidden in an ap- 
pendix. 


The debugger is genuinely 
helpful, the best part of the 
package. Even beginners will 
have no trouble tracing through 
the code, seeing variables 
change and setting breakpoints. 
A language as complex and hos- 
tile as C is much easier with a 
tool like Mix C Works. 

Overall. Mix C Works is a 
good package for learning C. 
Unlike Turbo Pascal and Quick- 
BASIC, it's not appropriate for 
developing commercial soft- 
ware on a tight budget. An ex- 
pected $39.95 large-model up- 
grade may change that, but for 
now, novices will get the most 
out of Mix C Works . JS 



FACT 

FILE 


Mix C Works 
Mix Software 
1 132 Commerce Dr. 
Richardson. TX 75081 
(800)52.3-9520 
(214)783-6001 

List Price: $89.90; $39.95 for 
compiler and linker alone; 
$.39.95 forClrace debugger 
alone; $29.95 for editor alone; 
$IOfor ASM utility alone. 
Requires: 256K RAM. IX)S 
2.0 or later. 

In Short: It's not a professional 
development environment hut is 
a good tix>l for novices wanting 
to learn the C programming lan- 
guage. Not copy protected. 
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How a French train inspired 
the fcastest 286 micro you can buy. 


Not just any French train, but *'La Grande 
Vitesse”— “The High Speed!' It’s the fastest 
train in the world, routinely eating up steel track 
at speeds irormally associated with small aircraft. 

It was during such a screaming ride that we 
christened our new, high-speed micro . . . 
a superfast 12MHz 80286 microprocessor operat- 
ing at Zero Wait State. 



"Grande V'lteur" meoru fu^h ipeed— in (hu cose, li.Mhr 
u'lthnouoK iuuei. 


We call this remarkable compatible the “G V” 
286, and it’s the very first IZMHz No- Wait -State 
micro available outside a research laboratory. 

To design a machirre that operates reliably at 
12MH: with no wait states, our engineers had to 
come up with some major inrvwations. 

And they did. 

A power user’s dream 

The G V-286 is the first 80286 micro to itKlude 
a high-speed RAM cache circuit, making data 
retrieval from the pnxessor almost instantaneous. 
It's the same design feature that makes our new 
GV'386 the f^est machirte in that rahfied category. 

The cache circuit also assures high reliability, 
allowing the GV-286 to operate Vt super-high 
speeds without pushing its integrated circuits 
beyond their design limits. Other 12MHz 
machirses put their ICs throu^ hell to achieve 
high speed, and that means they’re inherently 
less reliable. 


Yet with all this speed and design innovation, 

PC Dcsigrrs engirreers— unlike other manufacturers— 
have customized the BIOS arKl retained the stan- 
dard IBM PC-AT bus timing (yet another 
PC Designs exclusive). The result is unparalleied 
compatibility with existing serfbvare atKl peripherals. 

There’s a boxcar load of other design features 
ar>d the GV-286 can be ordered up in virtually 
any configuration you can imagine. Best of all, 
statvdard systems start at less than $4(XX) (including 
Dcsqview multitaskirrg software). 

Enter the No'Wait'State 

If you've been holditrg out for a 80286 micro 
with the speed of a bullet train and the reliability 
of the femily station wagon, your wait sute is over. 



Call us now in New York: 1-212-514-7280 or in Tulsa: 1-918-251-5550 

2500 N. Hemlock Circle, Broken Arrow, OK 74012 • 19 Rector St., Suite 2705, New York, NY 10006 


I 
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Bookmik Saves Snapshot of 
RAM and Video Memory on Disk 


HANDS ON 


BY WiNN L. ROSCH 

Unless you’re carefully balanc* 
ing international relationships 
and Swiss bank accounts, the 
biggest advantage of using a 
computer is also its biggest dis- 
advantage. All your work is 
transitory: simple electronic 
flashes that are apt to evaporate 
at the slightest hiccup in the 
power supply or when an ex- 
perimental program runs awry. 

Bookmark, from Intellisoft 
International, is aimed at ensur- 
ing your work doesn’t disappear 
without your approval. 

It makes the fleeting elec- 
tronic memory of your PC more 
permanent by stealthily copying 
its contents to disk while you are 
at work on something else. This 
memory save works both man- 


ually and automatically. 

You can simply press a cou- 
ple of keys and Bookmark will 
write a snapshot of your PC’s 
full RAM complement and dis- 
play memory to a hidden direc- 
tory on your hard disk. Or the 
program will automatically 
make its saves periodically, at 
fixed intervals or number of 
keystrokes or both . 

Bookmark works like a 
bookmarker because it allows 
you to instantly reload your 
memory snapshot, so that 
you’re dumped right back into 
the exact place you were when 
the save was made — programs 
loaded, data files open, same di- 
rectories logged, and every- 
thing executing. 

Restoring the entire system 
configuration requires only a 
couple of seconds, and the 
memory-restoration process can 


be password protected. 

Although it’s a truly clever 
idea. Bookmark has its short- 
comings. You lose the amount 
of hard disk space (the program 
requires a hard disk) equal to 
one or two times (depending on 
operating mode) your total sys- 
tem RAM and display memory. 
Bookmark will not save any- 
thing in extended or expanded 
memory or the memory used by 
nonstandard display adapters. 

It misses a few details, such 
as screen border colors and tim- 
er settings. And it’s copy pro- 
tected using the Super-Lok 
(Softguard) system, so backing 
up Bookmark is troublesome at 
best. 

Memory resident. Book- 
mark requires only 6K bytes of 
RAM. Its installation process is 
menu driven, short and sweet, 
as is the documentation. 


F A C T 
Md F I L E 


Bookmark 

Intellisoft International 
70 Digital Dr. 

Novato. CA 94948 
(800) 544-6275 
(800) 543-6275 (in Calif.) 

List Price: $69.95 
Requires: 64K RAM. hard 
disk. DOS 2. 1 or later. 

In Short: A place-saving sys- 
tem that automatically copies 
the contents of RAM to disk . 
The RAM copy can be quickly 
restored, putting you back 
where you were when the save 
was made. Copy protected. 
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Less expensive than a power 
backup system and as reliable as 
a guilty conscience, Bookmark 
may help you avoid disas- 
ters — particularly if you’re irre- 
sponsible enough to forget to 
regularly save your woric. [IS 


Prmceton LS300: ^ts^Scmmg; 
Strm^onZom, Documentation 


HANDS ON 


BY TOM STANTON 

The name Princeton Graphics 
Systems is synonymous with 
monitors, so I was surprised to 
see that its latest offering, the 
Princeton LSSOO Scanner, is a 
desktop graphics scanner sys- 
tem. Tlic LS300 is, in fact, the 
Canon lX-12 scanning engine, 
with no notable changes. 

The LS300 scanner is well 
designed and easy to use. It has 
a small footprint (13 by 11 ‘/a 
inches), which makes it ideal 
for desktop use. The paper path 
is ideal: pages feed directly 
from front to back with only a 
sligiit bend at the output tray, 
which makes it perfect for pho- 
tographs, transparencies, and 
mylar, where too much bending 
causes the medium to crack. 

The LS3()0 uses a special in- 
terface card that fits in the short 


slot of your PC. Jumpers on the 
card allow you to configure the 
DMA (direct memory access) 
channel and the hex address if 
(he factory settings conflict with 
other boards on your system. 

The LS300 uses PC Paint- 
brush Plus as its scanner inter- 
face — a big improvement over 


inch), and the scan mode. The 
LS300 supports black-and- 
white scanning (line drawing), 
and a dither mode, which is 
used to scan photographs and 
other images with continuous 
tones. Dithering is similar to 
halftoning and screening, but 
can’t scale an image without 


Tht Princeton LSSOO's 



yuu coii 

, edit, and print before 
lining an image to disk, 
le Scan Options dialog box 
)u set brightness, contrast, 
ition (up to 300 dots per 


tage over many other scanners 
that rely on screen grabbers or 
their own graphics editors. 

The Princeton Graphics doc- 
umentation shows you only how 
to install the hardware — after 



FACT 

FILE 


Princeton LS3U0 Scanner 
Princeton Graphics Sysiems 
601 Ewing St. 

Pnnceion.NJ 08540 
(800)221-1490 
(609)683-1660 
I.ist Price: $1,095 
Requires: 320K RA.M. mouse. 
DOS 2.0 or laler. 

In Short: A 75- to 300-doi-per- 
inch scanner that uses PC Paint- 
brush Plus as the scanning in- 
terface. It scans line art and 
photographs for editing and 
printing or to store on disk. 
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that you’re on your own. This is 
unfortunate because it has a nice 
product that is easy to use once 
you've installed it. Its biggest 
limitation is the dithering of 
halftones, but even there it does 
a respectable job. The LS3(X) is 
a good candidate for users who 
want a general-purpose scanner 
for desktop publishing. ilS 
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Protecting Files: 
Top Priority. 


Backup That Won’t 
Back Down. 


Interoffice Memoi. 

A single MaynStream “ backs up 
all the PCs in your office, 
file by file! 


Hard drive users know tape backup is indispensable, but 
equipping each of your PCs writh its own backup is costly. 
That’s why we developed the MaynStream, our 
lightning-quick, file-by-file tape backup 
si^em. Just snap the MaynStream onto 
any PC equipped with a low-cost 
MaynStream controller. Simple menus 
guide you through backup in seconds and 
restoring data is just as easy. So when 
your hafd drive forgets to treat your files 
like your business depends on them, the 
MaynStream remembers. 


Other Powerful Systems for the PC. 



The MaynStream makes customized backup a reality, giving 
you unprecedented control over one of your computer^ most 
important functions. Options include Networking, which is 
designed to work with all popular LANs 
including Novell, 3COM, and IBM's 
PCNetr The MaynStream will not only 
back up a network while the network is up 
and running, but will actually back up 
open files automatically once they’re 
closed! No other system currently on the 
market can do this! The MaynStreamb 
other features include Automatic Save; 
File & Directory Marking for backing 
up select files, directories, and 
subdirectories; Archive; Verify; and 
Backup Macros for unprecedented 
convenience. 

CIRCLE 478 0NREADER SERVICE CARD 



MBynStrMmeOO 
Internal, 60Me. 


MaynStream Phis,'* 
hard drive and tape. 


Ttanaport'* 20MB 
portaote hard drive. 


All Maynard systems are backed by our 1 -year warranty. 

Sold at the finest computer stores. Contact your tocal dealer or write to us today for product information. 

^ ^^laynard Electronics 

Shaping tomorrow’s technology. 

460 E. Semoran Btvd., Casselberry, FL 32707 305/331-6402 


’CM PC and PCNet art tmdtmwka o( Intomttlonal BunnMa MaefWiM. 3COM Ethar Sortai a A tmdMTMrk or aCOM Coreoraikin. NomU M A tradanwik Of Novail. Inc. 
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^ ^ to witness something 

You’re about entry. 

A significant advance m 

The Saba Handscan. A 
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For less than $ ^ Handscan di hases, li^^c 

And other . And right into data 

processors, UKe WordStar 

dBase and B:Base. 

tact your computer suppUer and 
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072 




072 




072 


8,076,402.28 

8,098,854.34 

073 

PRINCIPAL BEG BAL ITD 

2,027,738.21 

2,027,840.21 

073 

INTEREST EARNED MTD 

7,378.14 

7,378.14 

073 

INTEREST ACCRUED ITD 

17,689.27 

17,677.98 

073 

GROSS BEG BAL ITD 

0.00 

0.00 

073 

DISCOUNT UNEARNED ITD 

0.00 

0.00 

073 

DISCOUNT EARNED MTD 

0.00 

0.00 

073 

GROSS BEG BAL ITD-I 

552,455.06 

558,703.44 

073 

DISCOUNT UNEARNED ITD-I 

76,879.28 

77^218.25 

073 

DISCOUNT EARNED MTD-I 

1,503.47 


073 

DEALER RESERVE BEG BAL-I 

40,201.21 

40,201 

073 

INSURANCE BEG BAL MTD 

2,149.65 

2,14 1 

073 

FORCE-CLOSE LOSS BEG MTD 

0.07 

0 I 

073 

LOANS IN PROCESS BEG BAL 

27,337.77 

27,337 4 — 

073 

SECONDARY PRIN BEG BAL ITD 

5,257.55 

-“1,182 

073 

SECONDARY INT EARNED MTD 

6.78 


073 

SECONDARY INT ACCRUED ITD 

68. IV 


073 

BRANCH TOTALS 

2,754,365. 

t 


.05 

22,452.06 

102.00 

11.28808 


6,248.38 

— 

70. >9122 





Speed up data entry. Do it by hand. For more information on the most productive peripheral since the PC, cali (800) 654-5274. 


Handscan * brand OCR system in Oregon call (503) 64i 8520 The foHowmg are registered trademarks IBM XT and AT ot International Business Machines Corporalion. Lotus ol Lotus Development Corooration WordSlai of MicroPro 


Copyrighted malerial 



E16: [W16] 
2149. 



Yoa' pe akoat to witaesa soMthiaf aMsiaf . 

It actaally rea4s aoat coapator priatoats. Aa4 typei sheats. 
Yoa salect tke iaforaatloa yoa aeoi. 

For less tkaa $S58> scaa directly iato Lotas 1-2-3. 


PlINCIPAL IBG ML ITD 2B27738.21 2827841.21 

iirrnEST mmei tm 7378.14 7378.14 

INSURANCE BEG ML tITB -2149.65 
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braking reaction distance 


0.25 sec : 20.167 ft 


Haveforhs v(t) := sin(n t) 
N(t) := cos(n t) 


3 -2 I 

2 + - 10 - 15.76 : -0.3925 

4 


The only software program 
to combine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 
a personal computer. 

Now you can write 
calculations on 
your PC in stan- 
dard math nota- 
tion-mixing text, 
formulas and 
graphics with the 
same free-form ease you have on a 
blackboard or scratchpad. 

No new languages to learn. 
Simply type equations anywhere 
on the screen and MathCAD auto- 
matically calculates and displays 


your results as numbers or maphs- 
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at any point to support 
your work. Then print and save 
your entire calculation as an inte- 
grated document. 

Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, fft’s and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 

MathCAD 

MathSoft, Inc., 1 Kendall Sq.,Cambridge, MA 02139 



to signal processing and thermo- 
d}rnamics to fluid mechanics. 

Call us today. 

We’re convinced that MathCAD 
belongs on every engineer’s desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can’t afford not to try it. ’Ib place 
yom order or to request further 
information, call us now at: 

1-800-MathCAD 

(in Massachusetts: 617-577-1017) 

MathCAD. Once you’ve tried it, 
you’ll wonder what you ever did 
without it. Order today. 

Requires IBM PC* or compatible, 512KB RAM. grapt^card. 
IBM PC is a regtstered trademark of International Business 
Machines Corporation. MathCAD** MathSoft, Inc. 
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Envelope Pbase Picks Up Atkkesses 


rn’ii 


HANDS ON 


BY JONATHAN MATZKIN 

The Envelope Please, from 
Quaid Software, allows dot ma- 
trix printers to accept — and 
print— envelopes the long way. 
That makes it easier to entice the 
envelope into the wilds of your 
printer carriage, a place where 
envelopes normally fear to 
tread. 

Uses Address Window 
The memory-resident pro- 
gram pops up over your word 
processor; you simply position 
and size the address window 
over the inside address of the 
letter. The Envelope Please 
picks up the address and prints it 
on your envelope, along with a 


return address that you can 
specify when you set up the pro- 
gram. 

Sound too good to be true? It 


may be. depending on your 
printer. Not all printers are de- 
signed to accept envelopes, and 
The Envelope Please is not 


compatible with all makes and 
models. 

I got good results with an 
Epson FX-85. but it took some 
trial runs before I learned to po- 
sition the envelope so it would 
travel properly through the pa- 
per path. And the sideways 
print, while quite readable, is 
primitive compared with the 
usual output from a dot matrix 
machine. 

The program prints in the 
standard fashion on daisy wheel 
printers; support for laser print- 
ers is on the way. 

List Price: The Envelope Please . 
$39. Requires: Epson-compatible 
friciion-feed dot matrix or daisy 
wheel printer. Not copy protected. 
Quaid Software Ltd.. 4.$ Charles 
St. East. Third Ekwr. Toronto. 
Ontario. Canada M4Y IS2:(4!6) 
961-8243. 
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Char Ha Jenai 

17-18 liberty iWenue 
Uoo4btven. Haw York till 
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< 

nra. Ctbcl Hersof 

143-28 Crots lay Ilvd. 

Houard Beach. New York 1141b 

< 

( 

< 

< 

< 

< 

( 

Bear Hrt. Herxoy. 

( 

< 

1 have received your letter of the 3rd. and 1 eeit tay < 

that 1 ae extraaely ditappointed. < 

Your veriion of tke eveats la suite different from ay < 

recollection. 


To print an envelope usinpThe Envelope Please, from QuaiJSofru-are. ike user pops 
up a frame over the address and taps Return. 


AssenMer Book Teaches by Exan^ 


discussed and examples are 
shown. 

IJst Price: Peter Norton s 


HANDS ON 


■JLU 

BY ETHAN WINER 
What makes Peter Norton' s As- 
sembly Lanffuage Book for the 
IBM PC stand out is not merely 
that it was written by PC wizard 
Peter Norton and partner-in- 
programming John Socha but 
the manner in which the materi- 
al is presented. The book's 
strategy is for you to work with 
the authors in building a com- 
plete sector-editing utility. 

Many interesting and useful 
tricks of the trade are presented 
along the way. and a number of 
the macro assembler's lesser- 
known features are discussed. 

Norton's clear, straightfor- 
ward writing style is evident 
throughout, making the book 
both enjoyable and easy to read. 

But what 1 appreciate most 
of alt is the accuracy of the ma- 
terial, as well as the depth of 
coverage provided. While many 
other beginner tutorials gloss 
over much of the assembler's 
more-advanced capabilities, 
Norton and Socha leave no 
stone unturned. 

For example, rather than 


have the reader build a single 
large program, a number of sep- 
arate modules are created, 
which arc then linked together. 
By doing this, the concepts of 
Public and External procedures 
become understandable as well 
as the techniques that are re- 


quired to make large programs. 

A number of shortcuts are 
also illustrated, with the empha- 
sis being on faster and more ef- 
ficient code. And though they 
stop Just short of counting indi- 
vidual processor clock cycles to 
achieve this, the concepts are 


Assembly Language Book for the 
IBM PC by Peter Norton and John 
Socha. $19.95. Copyright: 1986. 
Brady/Fhrenticc Halt Press, One 
Gulf + Western Plaza. New York. 
NY 10023: (212) 373-8500. 
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Pizazz Puts New Life in PrtSc Xey 




HANDS ON 


BY JONATHAN MATZKIN 

Has the fun gone out of the ro- 
mance with your printer? Well, 
perhaps what you need is a little 
Pizazz to make things exciting 
again Technically. Pizazz is a 
memory-resident print utility, 
but it is really more like a turbo- 
charger for your PrtSc key. It 
takes the place of EXDS's plain- 
vanilla screen print program and 
provides you with all sorts of 
new options. 

Tapping Shift-PrtSc pops 
Pizazz up over any screen that 
you want to print and presents a 
main menu. The program looks 
at the image to be printed and 


takes note of displayed colors. 
Each displayed color can be re- 
placed and printed with any of 
over 200 available shades. 

Monochrome printers have 
access to 30 different shades 
and fill patterns, and images can 
be printed with standard or re- 
versed black-and-white and col- 
or relationships. 

But Pizazz is not simply a 
palette. It has some of the image 
manipulation capabilities nor- 
mally associated with packages 
like Freelance or EGA Paint. 
The displayed image can be ro- 
tated or sized, and a "smooth” 
function helps minimize jag- 
gies. 

You can also place a vari- 
ably sized window over a por- 


tion of the screen and print the 
contents of the window. The 
program will also store an im- 
age, along with all selected set- 
tings, in a file. That file can be 
printed out with the same results 
on any other system, within the 
limits of the printer used. 

And. in case you really want 
to use it. Pizazz has a menu op- 
tion for DOS’s print-screen 
function. But that's an option 
that clearly lacks pizazz by 
comparison. 

List Price: Pizazz. $49.95. 
Requires: 32K RAM . Not copy 
protected. Application Techniques 
Inc.. lOLomarPark Dr.. Pepperell, 
MA01463; (617)433-5201. 
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PhoneBoot is a S329 combination surge 
suppressor! remote boot-up device that 
can be accessed by telephone. 


vironmeni, QEMM lets users 
run as many as nine programs, 
all using expanded memory for 
data, simultaneously. 

QEMM differs from Com- 
paq's expanded memory man- 
ager in that it can be used with 
both 80386-based PCs and with 
386 add-in cards like Intel's In- 
Board-386, Quarterdeck says. 


HOT 


List Price: Quarterdeck Expanded 
Memory Manager-386. $59.95. 
Requires: 80386-based PC or PC 
equipped with add-in 80386 board. 
Not copy protected. Quarterdeck 
Office Systems. 150 Pico Blvd., 
Santa Monica, CA 90405; (2 1 3) 
392-9851. 
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PhoneBoot Combines 
Remote Power-up and 
Line Surge Suppression 

PhoneBoot, $329 from Cybex 
Corp.t gives a user access to a 
PC from any remote phone. The 
device monitors incoming ring 
signals, answers after eight 
rings, and prompts the caller for 
a three-digit security code that is 
sent via telephone touch-tones 
or through a Hayes-compatible 
modem. 

Upon receiving a correct ac- 
cess code, PhoneBoot powers 
up the PC. When used with a 
modem, the system allows re- 
mote access and automatically 
shuts off 15 minutes after the 
caller hangs up. 

List Price: PhoneBoot, $329. 
Cybex Corp., 1 860-B Sparkman 
Dr.. Hunlsivillc, AL 35816; (205) 
830-1100. 
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Inexpensive Memoiy 
Manager Taps Power 
Of 80386 Processors 

Quarterdeck Office Systems 
has introduced a software-based 
expanded memory manager for 
80386-based PCs. The $59.95 
Quarterdeck Expanded Memo- 
ry Manager-386 {QEMM) lets 
users access Lotus/Intel/Micro- 
soft expanded memory on a 386 
machine without the need for an 
additional expanded memory 
board. 

QEMM uses the 80386 
chip’s virtual 86 machine mode 
to emulate expanded memory 
and gives the 80386 machine’s 
extended memory the character- 
istics of expanded memory. 
When used with DESQview, 
Quarterdeck's multitasking en- 


Hew Macs to Run DOS Software Using 
AST’s Coprocessor Plug-in Boards 


AST Research will sell add- 
in boards for the latest gener- 
ation of Macintosh comput- 
ers, enabling the Mac SE 
and the Mac II to run MS- 
DOS programs. 

The $599 Mac86 co- 
processor board features a 
1 0-MHz Intel 8086 CPU and 
installs in the single expan- 
sion slot of Apple’s new 
Macintosh SE. The Mac86 
runs any MS-DOS applica- 
tion that supports the IBM 
Monochrome Display 
Adapter or Color/Graphics 
Adapter. The 8086 co- 
processor shares the Macin- 
tosh SB’s internal memory 
with the host Motorola 
68000 processor that is in the 
Mac SE. 

The Mac86 provides a 
controller for a 5 ‘^-inch MS- 
DOS floppy disk drive, 
which is required for MS- 
DOS [Hocessing, and must 
be added separately. When 
installed, the MS-DOS envi- 
ronment appears as an icon 
that can be called from the 
Mac’s Finder as a normal 
Macintosh application. 

The $1,4^ Mac286 is a 
self-contained 80286-based 
microcomputer that plugs 
into two adjacent NuBus 
slots in the Mac II. A two- 


board set, Mac286 comes 
with 1 megabyte of RAM, a 
direct memory access con- 
troller, a socket for an op- 
tional 80287 math coproces- 
sor, and a Sl^-inch MS-DOS 
floppy disk drive controller. 
When running MS-DOS 
software, the Mac286 han- 
dles all applications process- 
ing, while the Mac controls 
I/O functions. An external 
5'/4-inch floppy disk drive is 
required. Once loaded, 1X)S 
applications run in a window 
in the Mac II’s 12-inch 
screen. 

AST expects to ship both 
pioducts in late spring. 

List Price; Mac86, $599. 
Mac286. $1,499. Requires: 
Macintosh SE (for Mac86) or 
Macintosh 11 (for Mac286), ex- 
ternal 5 ‘/4-inch MS-DOS disk 
drive. AST Research Inc., 2121 
Alton Ave., Irvine, CA 92714; 
(714)863-1333. 
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Left, the Si, 499 
Mac286 board runs 
DOS applicatioas on 
the Macintosh II: it 
contains an Intel 80286 
and I megabyte of 
RAM. Above. ASTs 
Mac86 fAugs into the 
Mac S£: U contains an 
Intel 8086 and shares 
RAM with the Mac. 



Project Management 
Package Is Targeted at 
All Business Managers 

Project Vision, $349 from In- 
max International Publishing, is 
a project management program 
that Isn't just for professional 
project managers, according to 
Inmax. The software features a 
spreadsheet-style user interface 
and can present information in 
the form of a unique “box pre- 
cedence’’ diagram. The dia- 
gram can be zoomed in on or 
scrolled. 

Project Vision also has a text 
editor for development of pro- 
ject documentation and a report 
generator. Inmax emphasizes 
ease of use and says the program 
can be quickly learned and pul 
to productive use, making it a 
go^ choice for managers seek- 
ing an introduction to project 
planning techniques. 

List Price: Project Vision, $349. 
Requires: 2S6K RAM; one disk 
drive; IBM-, EGA-, or Hercules- 
compatible graphics adapter; IBM 
graphics printer, Epson FX-80 or 
FX- 100, or compatible printer. Not 
copy protected. Inmax 
International Publishing Ltd., 
#560, l380BurrardSt.. 
Vancouver. British Columbia. 
Canada V62 2H3; (604) 689-7 100. 
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Oot Matrix Printers: 
One Is Fast, the Other 
Has Metwork Features 

New serial dot matrix printers 
from Output Technology 
Corp. offer blinding speed and 
eye-opening connectivity fea- 
tures. 

The $2,395 TriMatrix 
850XL charges through print 
jobs with a burst speed of 850 
characters per second and a 
throughput of 240 lines per min- 
ute, Output Technology says. 
The printer handles 80-column 
applications but is optimized for 
136-column printing. The 
850XL offers features that can 
be found on the earlier 700 se- 
ries printers, including front- 
panel programming, front and 
bottom paper feed, 8K-byte 
data buffers, and Epson and 
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AdaptaPak $399 Battery for Toshiba 
T3100 Frees Laptop from AC Power 


For all its pK)wer and features. 
Toshiba's 80286-bascd T3I(X) 
laptop is limited by its power 
cord. The T31(K) can operate 
only as far from an AC outlet as 
the cord will stretch. So Prod- 
uct K&I) Corp. has introduced 
the $399 AdaptaPak. an adapt- 
er. battery, and charger kit that 
gives the T3 100 computing mo- 
bility. R&D says AdaptaPak 
provides over an hour of com- 
puting time for the Toshiba. 

The adapter is available 
without battery, for $299, for 


users who want 
to run the T3100 
off a car ciga- 
rette lighter or 
select their own 
12-voli baiieiy . 

Called the 
AdaptaKO. the 
adapter-only 
version fits with 
the T3I(X) Inside the laptop’s 
carrying case and weighs a mere 
pound. 

IJs! Price: AdaptaPak. $399. 
AdaplaStk $299. PtikIucI R&D 


A pttrtahle ad- 
aptenhanery 

kit frtm Pnxl- 
UitR&n frees 
T3IOO users 
from laptop's 
power cord. 


Corp, . 1 194 Pacific St. . #201 . San 
Luis Obispti. CA 93401 ; (805) 546- 
9713. 
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DEC printer emulations. 

The TriMalrix 850 PriniNet. 
which costs $2,995, adds 
networking capabilities to the 
speed of the 850XL. Up to five 
users can connect simultaneous- 
ly to the 850 PriniNet through 
resident serial pt)rts. The printer 
serves not only as a multiuser 
print station but also as the basis 
for a simple plug-and-play net- 
work . 

Any device capable of serial 
communications — including 
computers, modems, and other 
printers— can be connected to 
the 850 PriniNet and exchange 
data in RS-232C or RS-422 for- 
mats at speeds up to 19. 2K bits 
per .second. 

List Price: TriMalrix 85()XL. 
$2,395- TriMalrix 850 PriniNet. 
$2,995- Output Technology Corp.. 
li. 9922 Montgomery. #6. 
Spokane, WA 99206; (509) 926- 
3855. 
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New Security System 
Utilizes Steei Plates to 
Prevent Theft of PC 

Ctimpuiers don’t have legs, but 
they do sometimes walk away 
when left unattended. Doss In- 
dustries has introduced the 
$89.95 PadokK’k security sys- 
tem to help keep your PC on 
your desk, where it belongs. 

Two inlcrltKking steel pads 
and an acrylic adhesive fix a PC 


face. The Padolwk .system Is 
user installable without cables 
or drilling, according to Doss 
Industries. Each system comes 
with an offer from Safeware In- 
surance Co. to provide coverage 
for your equipment. 

List Price: PadoltKk. $89.95. Doss 
Industries. 1224 Manpi>sa St., ,San 
Francisco. CA 94107; (4 1 5) 86 1 - 
2223. 
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You con securely fasten your PC. printer, or other office machine to your desk with the 
SN9.V5 PodoUn k. which employs steel construction and an acrylic iulhesive 


Bridge Connects Up to 
32 Different NetWare 
LANs Simuitaneously 

Coniici. ti\ it> . like the universe, 
continues to expand at high 
speed. New prixiucts like G/Re- 
mole Bridge from Gateway 
(’ommunications link individ- 
ual LANs to produce a new lev- 
el of connectivity. 

G/Remoie Bridge transpar- 
ently connects any NetWare- 
based LAN to any other 
NetWare-based LAN. The 
bridge is immediately available 
to more than 37 types of net- 
works offered by LAN suppli- 
ers, according to Gateway. 

G/Remolc Bridge is a com- 
bination of hardware and soft- 
ware that creates a virtual link 
between remote LANs as a 
packet asscmblcr/disassembler 
interface over x.25 trunk lines, 
public data networks, or private 
data networks. As many as 32 
LANs can be connected at one 
time. Gateway says that be- 
cau.se G/Remotc Bridge uses the 
X.25 protiKol. LAN transmis- 
sion speeds of up to 19. 2K bits 
per second arc achieved. 

List Price: G/Remoie Bridge. 
$2,990 for starter kit that includes 
everything needed to connect two 
LANs; G/Reniotc Bridge Link, for 
connecting additional LANs. 
$l.595;&RemoiePC.for 
connecting remote PC' to LAN. 
$795- Requires: At least two 
NetWare-based LANs with 
nondedicated PCs as 
communications servers. Not copy 
protected. Gateway 
Communications Inc.. 2941 Alton 
Ave.. Irvine. CA 92714; (714) .553- 
1555. 
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Hercules Develops Color Graphics Card 
That Is Compatible with Its Software 


Known as a standard setter for 
moniKhrome graphics. Hercu- 
les Computer Technology is 
maintaining compatibility with 
the Hercules bixly of software 
drivers, while .setting a new 
standard for color graphics. The 
Hercules InColor card displays 
1 6 colors at a time from a palette 
of 64. with 720- by 348-pixeI 
resolution. 


The board also displays any 
application in white on black or 
in two other user-selected col- 
ors, Color drivers have already 


been developed for AuttiCAD. 
^^2•3, Symphony, and Micro- 
soft Windows, and Hercules ex- 
pects all popular Hercules-com- 
patible programs to support the 
InColor card shortly. 

The card supports an ex- 


panded version of the RamFonl 
display mode, which gives ap- 
plications prttgrams access to u 
library of up to 3.072 soflware- 
def ^nable characters or patterns . 
displayed in up to Ibcoiors. 

I.i-st Price: InColor. $499. 
Requires: ECD or multisync 
monitor. Hercules Computer 
Technology. 2550 Ninth St.. 
Berkeley. CA 94710; (800) 532- 
061X). 
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Hercules Compui- 
erTechnologies' 
$499 InColor card 
brings full color to 
software that sup- 
ports the Hercules 
graphics siaiuiard. 
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Xerox Puts SpeKing Checker in a 
Box Ttmt Uses No RAM w Slot 


^1 


HANDS ON 


BY MITT JONES 


Xerox Corp.'s PC Type Right 
manages the minor miracle of 
putting a 100,000- word spelling 
checker at your service while 
staying out of your way and tak- 
ing none of your expansion 
slots, RAM, or ports. 

Just plug your keyboard into 
Type Right and plug Type 
Right’s cable into your system’s 
keyboard jack, and you've got a 
spelling checker that spots er- 
rors as fast as you can crank 
them out. Whereas most spell- 
ing checkers operate in batch 
mode. Type Right checks for er- 
rors as you type by monitoring 
keyboai^ scan codes. When you 
type a word it doesn’t hold in its 
dictionary, Type Right beeps 
twice. 

Since it monitors your typ- 
ing without regard to what soft- 
ware you’re using. Type Right 
will sometimes nag at your 
spelling when you’re cor- 
rect — such as when you change 


directories or start your word 
processor. But Xerox included 
two remedies for that problem. 
You can easily turn spelling 
checking off by entering Alt- 
Asterisk (on the keypad), or you 
can add up to 1 .2()0 words to a 
secondary dictionary. 



PC Type Right patches into the keyboard 
jack . so all keystrokes are monitored. No 
loss of input speed is noticeable . 


To add to the dictionary, you 
type the appropriate word and 
then enter Alt-Plus sign. You 
can remove words just as easily . 
I left Type Right on all the time 
and found it very easy to live 
with once I added the most- 
common DOS commands, my 
batch-file names, and my direc- 
tory names. However, I still got 
an occasional beep for unrecog- 
nized words when 1 entered 
some applications programs’ 
commands. 

Perhaps Type Right’s most- 
impressive feature Is its ability 
to keep track of changes you 
make on the current line. Until 
you move to a new line, you can 
edit using the Backspace, Del. 
Ins. and cursor keys without 
Type Right losing track of the 
words. For instance, you can 
type person computer and then 
cursor over and add al to person 
without causing an error. 

To account for the different 
ways programs define the Back- 
space, Del, and Ins keys. Type 
Right offers six different edit 
modes. The thorough documen- 


FACT 

FILE 


PC Type Right 
Xerox Corp. 

Xerox Sq. 

Rochester, NY 14644 
{800)822-2200 
List Price: $199.95: cable. 
$19.95. 

In Short: A unique approach to 
spelling checking that works 
with all software and doesn’t 
crowd your system’s resources. 
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tation lists the suggested mode 
for 34 programs, including the 
most-used word processing pro- 
grams and other giants such as 
dBASEIIi, 1-2-3, axv\ Sympho- 
ny. The modes help Type Right 
keep track of only changes you 
make, so sticking with the mode 
for your most-used program 
won’t render Type Right useless 
for other applications. 

If you use a word processor 
that includes a batch spelling 
checker. Type Right may be a 
great product you don't need. 
But for a friendly, versatile 
spelling checker, it's hard to 
beat. 


TwlHifonts Generates Mtm 
Than 1 ,000 Special Characters 


HANDS ON 


BY EDWARD MENDELSON 


If you need more than the 2S6 
characters on the IBM PC, Im- 
age Processing Software’s Tur- 
bofonts can change them. This 
resident program replaces 
IBM’s higher-order character 
set — the foreign and graphics 
characters above ASCII 
127 — with predefined sets of 
characters that your monitor 
displays and, amazingly, your 
printer prints. 

Turbofonts' characters range 
from foreign letters to scientific 
symbols to fragments that you 
can combine for equations or 


double-size letters. If you don't 
like the 30 predefined sets, you 
can build your own from a 
1,000-character library. Most 
every Western language is sup- 
ported, as well as Hebrew, clas- 
sical Greek, and Cyrillic alpha- 
bets; only a romanized Arabic is 
included. You can modify the 
characters or design new ones 
from scratch. A separate feature 
allows you to import a graphics 
file into any word processing 
document. 

The program works most 
smoothly with an EGA or a Her- 
cules Graphics Card Plus; other 
boards require replacement 
PROM chips and won’t let you 
edit the characters displayed. It 


also works best with programs 
like WordPerfect that know 
how to handle IBM’s higher-or- 
der characters and don’t fill the 
screen with graphics characters 
that Turbofonts might alter. 
Some of the supplied character 
sets make the frame in Micro- 
soft Word and the ruler in Xy- 
Write look incongruously or- 
nate. Don’t even try to use the 
program effectively with Word- 
Star. 

Turbofonts intercepts files 
on their way to the printer and 
inserts strings that generate the 
specially defined characters. 
Almost every standard dot ma- 
trix printer is supported. The 
(continues on page SI) 


FACT 

FILE 


Turbofonis, Version 1.2 
Image Processing Software Inc. 
44 14 Regent St. 

Madison. \V| 53705 
(608)233-5033 
List Price: $149 
Requires: I5-40K RAM be- 
yond the needs of the word pro- 
cc.ssing program used with it. 
DOS 2.0 or later. EGA or Her- 
cules Graphics Card Plus rec- 
ommended: other display 
boards require a replacement 
PRO.M($75 each). 

In Short: A resident program 
for viewing and printing non- 
IBM characters and symbols. It 
worics efficiently but is awk- 
ward to install and cu.stomize. 
Not copy protected. 
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Never Lose Work in Progress Again! 

Automatically marks your place so you can resume where you left off. 


• BOOKMARK is a memory-resident utility that 
automatically backs up work in progress to the 
hard disk at user-definable intervals. 

• Work in progress can be resumed within 
seconds after system crash, power failure, 
accidental reset or power down. 


• Operates concurrently and transparently with 
most software. 

• Costly battery backup systems are no longer 
needed when work in progress is already saved 
to the point of the previous BOOKMARK 
placement. 


• Use it like a BOOKMARK for your computer to 
bring you back where you left off so you can stop 
wasting time navigating through menus ... or 
teaching novices. 

• Easy to use. You choose how often work is 
saved, by number of keystrokes or length of time. 


• Password protection is provided as an option to 
prevent unwanted viewing of resumed vi/ork by 
others. 

• Exiting programs can be as simple as placing a 
BOOKMARK and powering down, reloading as 
simple as powering up & pressing V fo resume. 


Call or write for the name of the dealer or distributor nearest you. 



I lUTERN ATIOIV AL 


Now Available Through 

MICRO D 

1(eOO)MICROD1 

t <8 0 0> €4 2 ■ 7 6 3 f 


Call Toll Free (800) 544>MARK • In California Call Toll Free (800) 543-MARK 
70 Digital Drive • RO. Box 5055* Novato, California 94948 • (415) 883-1188 


Requirement*: 

IBM PC/XTMT or 100% ConripMiUo • 2S6k to 640l( • IBM DOS 2.1 or HiQbw. 1 Floppy BOOKMARK^ Is a tradamar k of INTEaiSOFT I rrtamallonsl. CopyrieW 0 19M by 

Drivo • Hard Disk Driva (10 Mogabytas Minimum) • Vidao Display Adaptor IBM (Mo^ INTELLISOFT International. All rights raaarvad. Patent Partdlng. IBM PC/XTIAT are rag- 

chronw. Color, Enhanced Color). Harculsa. AST (BOOKMARK occupies an equivalent Istered trademarks of International Business Machines Corporation. Hercules is a trade- 

space on hard disk as in system RAM plus video RAM) markof Hercules Computer Technology. ASTis registered trademark of AST Research. Inc. 
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Oversae Monitm Dispby EGA 
GrapMcs Of f Standard Adapters 


HANDS ON 


BY MITT JONES 

Several manufacturers have an- 
nounced bigger-lhan-life moni- 
tors in the works, but Aydin 
Controls and Epsilon Graphics 
Systems are already shipping 
19-inch monitors that display 
EGA graphics like you've never 
seen them before. 

Both monitors claim a good 
deal of real estate — and don’t 
try to move them if you’ve got a 
bad back. But for small meet- 
ings. detailed graphics work, 
and control-room applications, 
these monsters are well worth 
their bulk. Unlike other 19-inch 
displays from Genius and Moni- 
term Corp.. these monitors run 
off standard EGA adapters. 

The Aydin Patriot Enhancer 
is IBM Enhanced Color Display 
compatible, able to display ei- 
ther CGA or EGA graphics and 
to switch between modes auto- 
matically. 

The monitor worked flaw- 
lessly with all the software and 
EGA-compatible display adapt- 
ers I tried. Its anlireflective 
screen surface keeps glare to a 
minimum, and the 16 colors arc 


dazzling on the large display. 
The brown looks brown, and I 
especially liked the richness of 
the blue and green. But the En- 
hancer offers richness and depth 
at the cost of brightness — the 
white and yellow seemed pale 
compared to IBM's Enhanced 
Color Display. 

With a respectable dot pitch 
of .31 millimeter, the Enhancer 
delivers well-formed text that's 


easy to read from as far as 5 feet 
or so. 

Bui Aydin's engineers were 
asleep at the wheel when they 
laid out the controls. The only 
control you'll find on the front 


of the cabinet is labeled con- 
trast. but it seems to control 
brightness Instead. A brightness 
control, which one can only as- 
sume would control contrast, is 
missing. 

Epsilon's EG-19 Enhanced 
Graphics Display is actually a 
19-inch Mitsubishi C3922K an- 
alog color monitor. An Epsilon- 
made EGA interface box en- 
ables it to display EGA 


graphics. The interface box 
mounts less than firmly with 
Velcro lo the rear of the cabinet. 

But the biggest drawback to 
the EG-19 — which costs S700 
less than Aydin's Enhancer — Is 



njp F A C T 
t&d FILE 


Aydin Patriot Enhancer 
Aydin Controls 
4 14 Commerce Dr. 

Fort Washington. PA 19034 

(215)542-7800 

List Price: $2,7(X); lilt-swivcl 

monitor stand, $175. 

In Short: A 1 9-inch EGA mon- 
itor versatile enough for presen- 
tations or general use. 
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EG-19 Enhanced Graphics 
Display 

Epsilon Graphics Systems 
1370E. Edinger Ave. 

Santa Ana. CA 92705 
(714)558-1288 
List Price: $1,995 
In Short: A 19-inch monitor 
that does a nice job of displaying 
EGA graphics but can't display 
CGA graphics. 
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its inability to display CGA 
graphics. The screen goes blank 
or .scrolls if the scan rate alters 
from the EGA frequency, ren- 
dering the monitor useless for 
many applications. 

Epsilon attempts to sidestep 
(he limitation by including a 
pass-through port for a true 

(conlinue% on pagr Sit 


Tandy Does EGA 

Tandy/Radio Shack's new 
EGM-! Enhanced Graphics 
Monitor doesn't leave much 
room for improvement. Us col- 
ors match or better those of the 
IBM Enhanced Color Display, 
and its 14-inch glare-resistant 
screen is a bit larger than most 
displays. The EGM-l's high- 
brightness level and .3l-milli- 
meter pixel size make for easy- 
to-read text. 

While the monitor sells for 
$699. the company is offering 
its no-frills EGA-compatible 
display adapter, the Tandy En- 
hanced Graphics Adapter, for 
$349.95. The full-length card 
follows the industry standard, 
so you’re still out of luck if you 


own a Tandy KKWEX, which 
uses special proprietary Tandy 
boards. Like most EGA-com- 
patible adapters, the card uses 
the Chips and Technologies’ 
CHIPSet, but Tandy dispensed 
with the RCA jacks that have 
become probably (he least-used 
industry standard. 


With 256K bytes of RAM 
on-board, the adapter supports 
16 colors at 640 by 350 resolu- 
tion and generates a 14- by 8- 
character box in EGA mode. 
The Tandy display card also 
supports IBM’s standard CGA 
resolutions, as well as 640 by 
350 graphics and a 14- by 9- 


character box in momKhrome 
mode. The EGM-l and En- 
hanced Graphics Adapter arc 
.solid products for a decent price 
and a smart way to upgrade to 
EGA. Mitt Jones 

Tandy Enhanced (iraphics 
Adapter 

EGM-l Enhanced Graphics 
Monitor 

Tandy^Radio Shack 
1 700 One Tandy Center 
Fort Worth. TX 76102 
(817)390-3300 
List Price: EGM-l . $699; En- 
hanced Graphics Adapter. 

$349.95. 

In Short: An EGA graphics 
combination that offers brilliant 
colors at a reasonable price. 
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Filling a gap in its 
product line. Tandy 
huili its EGA subsys- 
tem with the ubtqui- 
ttms Chips and Tech- 
nologies EGA chip 
set. The only non- 
standard design ele- 
ment on the board is 
the lack of an RCA 
video jack. 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 

THE SOFTLOGIC SOLUTION: Disk Optimizer 



I 



Your hard disk will run faster when it's 
not chasing around after files. 

Remember the old days when your hard 
drive was new? Remembw that smooth, fast, 
slick performance? Those quick retrievals, 
rapid saves, lightning'like database sorts? 

^11 ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 

Storing different chunks in different 
places. Data files, programs, over' 
lays and batches that started out 
in one seamless piece are now 
scattered all over. 

Loading is slower. 

SortiM is slower. the okh* vcMir fiki cti. 

_ . ” , , . ihrviau roRiricvc. 

Ketneving, backir^-up. 

Everythirtt takes lon^ because 
your disk has to work harder. 

Problem b, it's somethir^ that happens so 
gradually you may not notice the difference. 

At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation — It's a problem 
you can see. 

\lhtch your hard drive the next time it 
reads or writes a file. Each “blip” of the LED 
means the drive-head is moving to another 
place on the disk— cither to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. P^r more time than actual reading and 
writing. What’s worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 

Disk Optimizer— Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by hnding all the 
scattered pieces of your files and putting them 


back together where they belong. Next time 
your drive reads it, there’s just one place 
to look. 

And the results are often 
dramatic. Reading and writing 
times may be cut by as much as 
two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more produaive life. 

Analyze, scrutinize, optimize. 

Before you optimize, you’ll probably 
he loticer ^ 3^1 to analyzc. So Disk Optimizer 
shows you, in percentages, how much 
fragmentation has taken place— on the 
entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there’s built-in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Pecker gives 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 


even better than before. Not only will it 
optimize your disks in far less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat- 
ment to your most us^ files, like programs 
and batches. 

When you think about it, it’s simple. 

The longer you own your hard drive, the 
more you come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you’ll get. 

Use it just once and discover what thou- 
sands of satisfied PC users already know- 
$59.95 * is a small price to pay to restore 
the speed and performance you count on. 

See Disk Optimizer at better computer 
dealers everywhere, or order today by call- 
ing SoftLogic Solutions at 800-272-9900 
(603-627-9900 in NH). Or mail the cou- 
pon below. 


r 


Get your hard disk back in 
shape — with new improved 
Version 2.0 

Hard to believe, but new 
Disk (Optimizer Version 2.0 is 


^Disk Optimizer *59’’ • 

YES! I want to put the zip back in my hard disk. 

Send me copies of Disk Optimizer right away. 

Name 


n 


Company- 
Address 


City 

Check Enclosed □ 
Card# 


State/Zip 

VISA □ MC □ 
Exp. Date 


AMEXD 


Signature 

SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 inNH) 


ScrrLcxac 

SOLUTIONS 


L' 


Call today:800-272-990Q 


*ptus $5.00 shipping and handling. 
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NOW IT’S EASY 
TOCONNEaYOURPCs, 
SHARE niES 
AND EQUIPMENT. 

Networking used to be more work 
than it was worth. Until Orchid intro- 
duced PCnet’— the first local area 
network for PCs. 

Now connecting PCs into networks 
is exceptionally simple. You just plug in 
a board, connect a cable 
and go. This means you 
and your co-workers get to 
share common programs 
as well as equipment. 

Making your personal and 
group productivity soar. 

RUN NOVELL netware: 

PCnet doesn't lock you into 
Just one kind of network 
software. In addition to 
Orchidb simple, economical PCnet pack- 
age, we offer the two industry standards: 

O Advanced NetWare . Delivers the 
high performance and security pro- 
tection of NovelPs sophisticated, high- 
speed networks— without a high price 
tag. Advanced NetWare is a true file- 
server system. It allows an easy upgrade 
from a small group of two to eight users, 
to a larger network of fifty users or 
more. Plus, PCnet is easily connected 
into other networks. With Orehidb 


PCnet, running Advanced Net\\bre,your 
investment is always protected as your 
business grows. 

□ NetBIOS . Runs a wealth of pro- 
grams for the IBM PC Network. It 
expands the base of software available 
for PCnet. 

SHARE ONE PRINTER 
AMONG MANY PCs. 

If you have two or more PCs, you 
need PCnet. Because PCnet makes it 
practical to share expensive periph- 
erals— such as 
printers and 
harddisks— 
among many 
users. So that 
one device can 
serve the needs 
of everyone in 
your office or 
department. 
And you save by 
splitting costs. 

LOOK AT OUR TRACK RECORD. 

Since 1982, PCnet has established an 
unparalleled record for quality and 
value— making it the leading network 
solution for small businesses and cor- 
porate departments. Thatb because itb 
both proven reliable, and easy to install 
and operate. 

So for the best value in networks, 
get PCnet. Call (415) 683-0300 today. 
Or call your locM deier. 




Knot 


ORCHID TKHNOIOCY 
4S36S NORtHPORT LOOP WEST 
FRLMONXCA 94538 
i415)6e3-030CtTU 709289 
ORCHIOfEUROPEllTD. 
UN(T9A.IMTK-2. 

WAOCROAO. 

BASINGSTOKE. HANTS. 
RG240NE. 

GREAT BRITAIN. 
ni 0256-479898. 

TU 946240. 

REF 19073380 
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Smootiwr than 1-2-3, Silk Has 
Text Search, Keystroke /.ogrs 


HANDS ON 


BY JARED TAYLOR 

Silk is the latest spreadsheet to 
slide into the market, claiming 
to be a 1-2-3 killer. Advertising 
itself as everything a 1-2-3, Re- 
lease 3.0, would be and more, it 
comes with a host of fine fea- 
tures. 

Although by no means a 
clone. Silk is highly compatible 
with Release 2 of 1-2-3. Some 
macros and a few offbeat func- 
tions arc not compatible, but 
you can translate models back 
and forth without much fuss. 

The 20-llne screen looks 
very much like 1-2-3's and the 
Slash-key. two-line menus are 
standard spreadsheet fare. 
Some simple commands like 
/qy and /fr are identical, but 
most commands are original. 
One of Silk's real draws is 
“live’* help. When you turn it 
on. the right half of the screen 
becomes a constant tutor, up- 
dating to explain your options 
every time you make a move. 

Silk has made the screen the 
primary documentation, putting 
only an overview and tutorial in 


the manual. Other major fea- 
tures include search and search- 
and-replace. which work for 
both la^ls and formulas. 

Silk also has a novel model- 
saving technique. As you build 
a spreadsheet, it saves your key- 


strokes to a hard disk file called 
KEYSTROK.LOG. If you lose 
your work, you can read the log 
file, and Silk will rebuild your 
model, step by step. It takes a 
little time, but it's quicker than 
doing it yourself. Though Silk 


doesn’t have the data query fea- 
tures of 1-2-3, it includes sin- 
gle-cell goal seeking, which 
tells you what price you must 
charge to get a certain profit, it 
also does data allocation, so that 
if you specify a sum, the com- 


ponents of that sum will adjust 
proportionately. 

Silk lets you build time-se- 
ries models somewhat like7av- 
elin's. Establish time periods 
across the top row and put 
Sales, Expenses, Profits, and so 


iLH F A C T 
dsaj FILE 


Silic 

Daybreak Technologies Inc. 
2271 2(1.5(h St. 

Torrance. CA 90501 
(2i3)2l2-30.t0 
List Price: $298 
Requires: .5I2K RA.M. two 
diskdrives. IX)S 2.0 or later 
In .Short: It's an excellent 
spreadsheet, with extremely 
g<HKl inieruclive help. Has a 
high RAM requirement. Not 
cop) protected - 
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on, in the rows beneath. You 
can then define formulas such as 
Profits = Sales — Expenses, 
and every cell in the Profits row 
will show that period's profits. 

Silk lets you write formulas 
up to 4.000 characters long and 
gives you a half-screen window 
to edit them in if you need it. 
You can tack useful comments 
onto the ends of formulas and 
track down circular references 
with a single key stroke. 

Feature for feature. Silk 
looks like a better spreadsheet 
than 1-2-3. “Nothing runs as 
smooth as Silk," claim the ads, 
and despite the bad grammar 
they may be right. 



With help active, the right huljofa Silk screen updates with a ness- help text to describe 
your options at every step in a command. In the left half of the screen Silk displays high- 
hit ASCII characters ts-iih the churixi function. 


Turbofonts 

(continued from pane 46i 

only lasers on the list are the HP 
models. For the HP LaserJet 
Plus there’s a library of down- 
loadable characters. 

Your new characters can be 
used as simple substitutes for 
IBM’s — you can access them 
by number using the Alt key and 
the number pad. or you can re- 
define your word processor's 
keyboard. But you can also use 
a toggle key to transform the 
whole keyboard to produce 
Russian or Greek. A dead-key 
system allows you to customize 
mnemonic access to individual 
characters. The customization 
procedure is clear, but the inad- 
equate manual makes you figure 
out the default setup on your 
own. For total frustration, try 


the procedure for changing 
character sets — the program 
keeps complaining that it can't 
find files on disks that it never 


Monitors 

(continued from page 48) 

EGA-compatible monitor, 
which will display CGA graph- 
ics when the EG- 19 will not. 

Mitsubishi made no attempt 
at reducing screen glare, which 
1 found to be a real problem. But 
the EG-I9's colors are bright 
and crisp and rival those of 


asked you to insert. You'd do 
better to start over with a fresh 
installation. Turbofonts does 
the Job, especially when it 


IBM's Enhanced Color Dis- 
play, though the white isn't 
quite as crisp. 

The .31-millimeter dot pitch 
matches the Enhancer's, but the 
brighter Mitsubishi screen 
makes text easy to read from a 
bit farther — if you can see past 
the glare. 

Compared head to head, the 
Enhancer's true ECD compati- 


doesn’t have to compete with 
other resident programs, but 
take a deep breath before tryir^ 
to customize it. 


bility. glare-resistant screen, 
and stylish appearance put it 
way out in front of the EG-19. 
though its colors are not quite 
as good as IBM’s. But if all 
you need is large-scale EGA 
graphics, either monitor will 
give you what you want and will 
likely give your coworkers a 
heavy dose of monitor envy as 
well. [IS 


2ra 

a^iir 

3x2 

+ V(r) ® - E # 

£ ' - ( tj + ) 
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1 1 + u2r2 
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Several programs display Greek letters used in scientific natation. *u/ Turbofonts fo/i print them. 
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Do What I Mean, 

Hot What I Say 

“If you’re considering an IBM- 
compatible personal computer, 
don’t be misled by price 
alone.” 

— COMB mail-order catalog ad 
for Xerox 6064 PC 


Dep’t of Deja Vu 
(See Vu, Deja) 

From the glossary of Ashton- 
Tate’s -4 

Guide for dBASE II and III Plus : 

ECndless Loop. Sec Loop. 
Endless. 

Loop, Endless. See Endless 
Lix)p. 


Don’t Be Misled hy 
The Instructions 

Directions for using Rockwell 
Chemical’s CRT cleaner: “Ap- 
ply to clean, dry surfaces . . 


On the Skids? 

A recent Logitech Inc. adver- 
tisement says PC Paintbrush 
“offers 1 1 type fonts, a pallet of 
l6colors . . 


Bank on It 

“Intel has also announced the 
83385 cash controller . . .“ 

— Computer Software 
News. February 16. 1987 


Classified Intelligence 


[Hyundai] Bluechip Op- 
tions Now Available at 
Evans: 

M/S DOS 3.2 with GW 
Basic Software Pack- 
age 69.97 

TTL Green Monochromat- 
ic Mirror 89.97 

Second Floppy Disk 

Drive 129.97 

— Display ad for Evans 
Distributors & Jewelers, 
The Washington Post, 
February 15, 1987 


Learn MultiMate Basic: 
Entre Computer Center 
conducts a course in Multi- 
Mate Basic, 9 a.m.-noon, 
Thursday and Friday. 2929 
W. Anderson Lane. Cost is 
$175. Call xxx-xxxx. 

— Austin frex.Mmeri- 
can Statesman. February 
9, 1987 


APPLE n + , 48K. Disc 
Drive, color monitor, dot 
metric sprinter, with Apple 
writer. Only $995. xxx- 
xxxx. 

— Battle Creek (Mich.) 
Enquirer. February I, 
1987 


IBM Compatible Kaypro 
16. 5I2K RAM, 360K 
disk drive, meg hard drive, 
portable color card, serial 
& parallel ports. DOS to 
.1, Basic, Wordstar, Da- 
tastar, Calcstar, included 
all documentation and car- 
rying case, $1200, xxx- 
xxxx, 9-5. 

— The Buffalo News. 
February 23, 1987 


IBM AT, hard drive, 
Hayse moiem. 1 .2 Sloppy, 
LQ printer. $3000. Call 
Chris, xxx-xxxx. 

— The Rocky Moun- 
tain (Denver) News . Janu- 
ary25. 1987 


IBM compatible, special 
promotion, 1024k turbo, 
complete with 2 drives, 
high revolution monitor, 
clock, ports, $1397; Hype- 
rion $699. Computronic. 
xxx-xxxx. 

— Ottawa (Ontario, 
Canada) Citizen . January 
27, 1987 



Dim'l hf misled by the look and 



feel: Sweepstakes Magazine 
ran this ad to ' 'Win One of 
Fhr Apple Macintosh Per- 
sona! Computers . ' ' 












If You Can’t, We Can 



A sample amortization table in R & R Direct Software’s ad for Fi- 
nancial Consultant, an $89 financial calculator program, is off by a 
factor of 1 0. It shows $9,009.69 interest paid in the first month of a 
30-year loan on a $95,000 house ($900 is more like it). 

The headline for the R&R ad says: “With this Financial Consul- 
tant you can’t make a mistake.” 


Read something bizarre about the PC industry? Send entries to Communiques. PC 
Magazine. One Pork Avenue. New York. NY 10016. Contributors this issue: Charles 
Julian (COMB). David Nemo (Apple). John Darrow (CRT cleaner). Harvey Zabinski 
(endless lo<tp). Nttelle Whitney (cash controller). Stephen Cohen (DOS to . I ). Bruce 
Hillier f Financial ConsultanU. Jorge del Pinal (Hyundai). Stan Kaplan (MultiMate). 
Camela Vossen (metric sprinter). Terry Burkhard and J. RoberlSherwood(Haysemo- 
tem). John Miyasaki (PC Paintbrush). I. Scartnvsky (high revolution monitor). 
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How to choose an 
online service 



'^lii 




Online services make your PC 
come alive. But before you 
settle on one, here are some 
helpful tips. 

1 What are you going to need 
it for? 

Some services cater 
primarily to investors, wiule 
others are trying to be things 
to all people. The Source, on 
the other hand, offers a carefully 
developed blend of sophisticated communications 
tools, easy-to-find information and active 
Special Interest Groups that can be used for 
business support, personal enjoyment and 
household ^ucation. 

2 What will it cost to learn? 

After you find a couple of services 
that seem to fit your needs, ask about their 
tutorial offering. If they don’t have any, forget it. 
Beware of services that offer free connect time 
without a tutorial. This time gets used up fest 
and then you're on your own. 

The Source has a free, award-winning 
tutorial that!s an easy, step-by-step guided tour 
of services including business and investing, travel 
and communications. It gives you all the time you 
need to learn because there are never online 
charges for the tutorial. 

3 Ghedc out the customer support staff. 

Can you get through to ttrem easily? 
Are thQ^ helpful? Do you like them? Ask 
tough questions about the service and see if thqy 
can handle them. Our customer support number 
is 1-800-336-3330, by the way 


l]:e|n|4 



The Source b a carefully developed package of easy- 
to-use online services including electronic mail, 
computerto-computer conferencing, travel semces, 
business and investing information, Special Interest 
Groups, electronic bulletin boards, news, wc^er 
and sports, education, games, shopping and more. 


Be sure you get your 
monqyb wortti. 

This is tough some- 
times. Services that advertise 
that thqy cost less, can end up 
costing more. Services that look 
like they offer eveiything can be 
a disappointment when you join 
and have to pay extra for the 
services you r^y wanted. 
Before you join, tod out which 
services have surcha^es or premium program 
chaiges. The Source is one of the few networks 
that doesn’t offer a lot of “a la carte” prici^ We 
actually chaige less for heavily used services like 
our Special Interest Groups. 

'^TfyTte ^uice’now^ 
and wdi^ your 
registration fee 

This limited-time free offer is a great way to find out if 
The Source is the online service you want, lb join The 
Source today, call 1 - 800 - 336 - 3366 * and rive the operator 
the claim number below. The Source will pay for your 
$ 49.95 registration fee.** ta may also purchase the 
SourceP^ Users Manual at a special reduced rate of $ 12.95 
(a $ 19.95 value) Claim ' DJT34 

1 - 800 - 336 - 3366 ’' 

Mn Canada and Virginia 


TheSource. 


1-703-821-6I 

**V>ur $10 monthly member 
ship fee mdudes an equal 
amount of usage. Online 
rates as low as 1(K per minute. 

I ITie Source, BO. Box 1306, McLean, VA. 22102 Offer expires 6/30/87 | 

The Source is a re^stered service marie of Source Iblecomputing Corporation, 
a subsidiary of The Reader^ Di^t Assodatkm, Inc 
0 1987 Source IbleoHnputing Corporatkm 
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SuperC'alc4 combines networking and standalone capabilities with 
the introduction of Version 1.1. The new release runs on most 
l.ANs. including Novell Advanced NetWare. 3Com 3 Plus. IBM 
PC Network, and IBM Token Ring Network, and has standard 
network capabilities such as file locking and network print spool- 
ing. A single copy of Version 1 . 1 is priced at S495. A SuperCak4 
LanPak, which allows three users to access the spreadsheet only in 
network mode, is priced at $495. Registered users of earlier ver- 
sions can upgrade to either product for SI 00. Also, Computer Asso- 
ciates is now shipping all its software products, including Super- 
Ciih'4 and EasyV/riter ll System, with 3'/3-inch and SlA-inch disks. 
Computer AsstKiates, San Jose. Calif.; (408) 942-1727. 

***** 

Intex Solutions has announced a new pricing policy on its X-Y-Z 
products that work on multiple (more than 12) /•2-i or Symphony 
spreadsheets. Customers can purchase the larger versions of any 
two X-Y-Z products for $395 (the original price for one product ) or 
any three for $495. The small versions, which work with up to 12 
worksheets, will continue to retail for $145 each. Intex Solutions 
Inc.. Wellesley. Mass.;(617)431-1063. 

***** 

EasylAN, Version 3.0. adds compatibility with NETBIOS, allow- 
ing users to run applications programs written to IBM’s network in- 
terface standard and to develop their own NETBIOS-compatible 
LAN applications. Single copies of EasyLAN are priced at $99.95. 
and upgrades arc $25 for registered users. A two-PC kit containing 
two copies and a connecting cable is also available for $219.95. 
Server Technology. Sunnyvale. Calif.; (408) 738-8377. 

***** 

Brown Bag Software has ceased distribution of the Brown Bag 
Word Processor with Mail Merge, though it will continue to pro- 
vide technical support to current users. Brow n Bag will direct future 
orders to Quicksort, which had licensed portions of its PC-Write 
code for use in the Brown Bag Word Processor. Quicksort, Seattle. 
Wash.; (206) 282-0452. 

***** 

Toshiba reduced prices on its 24-pin P35I and P351C Model 2 dot 
matrix printers by $200 and $150. respectively. Toshiba America 
Inc.. Irvine, Calif.; (714) 583-3000. 

***** 

Nashoba Systems' Nutshell flat-file database manager, previously 
distributed by Leading Edge until taken off the market in August 
1986. is available again through CTC of Framingham. Mass. The 
suggested retail price of Nutshell is $150. Registered users who 
could not obtain Release 2.0 can upgrade for $75. For infonnation 
on Nutshell dealer kx’ations, call (617) 879-7444. 



SuperC'alc4 now amhines networkinx tinJ stand-alone features in one package. Ver- 
sion l.l runs on moulASs and comes wtth hath 3*/:-inch and 5‘/4-inch disks. 


Zenith Data Systems has reduced prices on four of its portable and 
desktop personal computers. The dual-drive Z*I48 was reduced 
$200. to SI .299. and the price of the Z- 148 with a 20-megabyle hard 
disk dropped $300, to $ 1 .899. Zenith's Z'248 with a 40-megabylc 
hard disk now costs $4,999, a reduction of $700, and the Z-171 por- 
table dropped $400. to $1,999. Zenith Data Systems, Glenview. 
111. ;(3I2) 391-8860. 

***** 

Okidata is offering Microline 292 and 293 printer drivers that speed 
the printing of V*2*3 and Symphony graphs. The software, called 
the Lotus-compatible Microline 292/293 Driver, contains 1 1 driv- 
ers that provide support of high-density (240- by 144-dol-per-inch) 
color and monochrome graphics. Okidata is shipping the software, 
valued at $49.95, to Microline 292 and 293 buyers free of charge 
until May 1 . The company says it plans to make the drivers available 
to current owners in the future. Okidata. Mount Laurel, N.J.; (609) 



Okidata is offering new buyers of its Microline 292 and 293 printers free printer driv- 
ers that enhance 1 -2-.t and Symphony graphics . 


In brief: Software Publishing Corp. is offering a free conversion 
disk to current PFS.File owners that allows them to convert their 
data files to First Choice file folders. Users should contact the com- 
pany at (415) 962-8910 to obtain the disk... Commodore Business 
Machines is bundling a free copy of Borland's SideKick with its 
new 8088-bascd machines, the PClO-1 and PC'10-2. 'I'he two ma- 
chines are priced at $999 and $1,199, respectively. Commodore 
Business Machines Inc., West Chester, Pa.; (2 1 5) 43 1-9 1 00... The 
latest release of lOI Macros for Lotus 1-2-3 now has 106 macros 
written in both the lA version and the 2.0/2.01 versions of 1-2-3. 
The price of the new release is $69.95, an increase of $20; upgrades 
are $20 for registered users. Macropac International, Cupertino, 
Calif.; (408) 996-8 143... Wilkinson Software of Westmin.ster. 
Calif., is offering owners of Eagle Computer systems a hot line 
number— -<714) 895-1759 — for technical support, parts, and ser-* 
\ice...R&R Relational Report Writer, Version 2. has 75 enhance- 
ments, including 16 printer fonts that can be specified for fields and 
text, a report title page, and nine new calculated field functions. The 
new version al.so includes Relational Merge . which allows users to 
prepare form letters directly from related dHASE files. R&R is 
priced at $149; upgrades arc $35. Concentric Data Systems Inc., 
Westboro, Mass. ; (61 7) 366- 1 122. . .Scientific Systems has reduced 
the price of Forecast .Master by $200, to $595. Scientific Systems, 
Cambridge. .Mass.; (617) 661-6364. ..ChipSoft has announced a 
new electronic bulletin board for users of its TurboTax programs. 
The board, which can be reached by dialing (619) 581-2439, has in- 
formation on release schedules and the current status of all Turbo- 
Tax programs. ChipSoft Inc., San Diego. Calif.; (619)581-2233... 
Mastersoft has added support for four additional word processor 
fonnats to the latest version of its Word For Word diKumcnl file 
conversion utility. Version 2.0. priced at $149, now supptms Ois- 
playWrite 3, Microsoft Word, OfficeWriter, and “Smart" ASCII 
formats. Upgrades are free to registered users. Mastersoft, Phoenix, 
Ariz.; (602) 277-0900. 3i* 
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137 Main St. 

Half Moon Bay, CA 94019 

Returned items must be in new 
condition, not modified or dam- 
aged, with all warranty cards, 
manuals, and packaging intact. 
Returns may not be sent direct 
without first calling and obtaining 
a PC Values Return Material 
Authorization (RMA) number. 


FAX your order, 415-726-3193. Or 
Telex your order, #62000031. We 
pay shippi^ within the Contin- 
ental U.S.. Cash, check, money 
order, wire transfer, VISA and 
MasterCard accepted. A 3% sur- 
charge on all American Express 
orders. 


$400 BONUS. 

Call Today For Details. 
800-638-1900 


Order the PC-386. Not only a 
best buy (read on). But, it's 
available, now . . . when you 
call! The Regency PC-386 is a 
80386-based personal computer 
system that has better speed, 
compatibility, expandability, 
and performance than you've 
ever seen before. At a low price. 

Much of the credit goes to 
Intel's new, high-speed, 32-bit, 
16MHz 80386 microprocessor 
chip, which is twice the bus 
width of an IBM AT and up to 
four times as fast. (It will even 
support a 24MHz operation, 
once Intel makes it available.) 
This means it can run your 
present software at speeds up to 
20 times faster than a PC XT. 

The Regency PC-386's state-of- 
the-art technology gives you 
minicomputer power. The 32-bit 
motherboard architecture with 
1MB of 100 nanosecond chips gives 
you virtually instant data retrieval 
(18.5 Norton Speed Index Rating). 
You get expansion slots for both 
16-bit and 8-bit boards, and you 
can add up to 10 MB of 32-bit 
memory too. You also get provi- 
sions for a 4, 8, or 10 MHz 80287 
match chip for fast floating-point 
and transcendental computations. 
And pack the Regency PC-386 
with up to 16 MB of RAM, or vir- 


tual memory up to 64 million 
Megabytes. 

Get your work done faster than 
ever before. The Regency PC-386 
lets you figure more complex 
accounting figures, design more 
intricate CAD/CAM projects, 
create bigger spreadsheets, sort 
larger databases, author longer 
documents, develop better soft- 
ware, speed-up your network 
server, and run virtually all 
types of PC software in less than 
half the time you do now. 

The Regency PC-386 is the 
only 80^6-based system on the 
market today supported by both 
a total satisfaction 30 day 
money-back guarantee and a 2 
year parts & Tabor warranty. If 
you're not completely satisfied 
within 30 days from our ship- 
ment date, we will personally 
send a UPS truck — at our 
expense — to pick it up, and 
you'll receive an immediate 
100% refund or exchange. 


At these prices, why buy old 
technology? Order your 
Regency PC-386. It's available 
anytime. We're open 24 hours a 
day. 800-638-1900. 

REGENCY PC-386 BASE 
SYSTEM CONFIGURATION 

• Intel 80386 Processor 

• 32 Bit Architecture 

• Socket for 80287 Math Co- 
processor 

• 4.77, 6, 8, or 16MHz Switchable 

• 32-bit RAM: 1MB (100 Nano- 
second Chips), Expandable to 
10MB 

• 32K ROM, expandable to 64K 

• Network Compatibility: 3Com, 
Novell, IBM Token Ring 

• 1 Serial and 1 Parallel Port 

• Real Time Clock/Calendar With 
Battery Back-Up 

• 4 Drive (2 Floppy/2 Hard Drive) 
Controller 

• 1.2 MB Floppy Drive 

• 7 Expansion Slots 

• 220 Watt Power Supply 

• AT-Enhanced Style Keyboard 


SUGG. PC VALUES 

RETAIL LOW PRICE QTY. 2-5 QTY. 6-10 


Regency PC-386 
# PCVA-0010031 

$3,495 

$2,995 

$2,895 

$2,795 

Regency PC-386/20 
(W-70MB65M5HD) 

# PCVA-0010032 

$4.1 95 

$3,545 

$3,445 

$3,345 

Regency PC-386/40 
(W/40MB 28MS HD) 

$4,495 

$3,845 

$3,745 

$3,645 


# PCVA-0010033 

Dealer inquiries welcome, call (415) 461-0811. 
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MAXIMIZE YOUR 


Lots of EGA boards will take you this far. 


A few will take you to here.. . 


But now you can maximize your Multisync— with Genoa’s Super^"^. . . 


15.75 KHz 18.75 KHz 21 .8 KHz 



CGA MDA EGA 

320x200 (Hercules) 640x350 

720x348 


C 1987 Genoa Sysiems Corporation 

SuperEGA, SuperEGA HiResand AuloSyncare trademarks of Genoa Systems 
CorporatlotL Multisync tea trademark of NEC Home Electronics. Lotus 1 -2-3- 
Lotus Development Corporation; Hercules-Hercules Computer Technology; 
Windows-Microsoft; GEM-Dlgltal Research; AutoCAD-AutoOesk, Inc. 


MULTISYNC 


Now you can maximize your MultiSync monitor — 
with a SuperEGA card from Genoa. SuperEGA gives 
you CGA (including double-scan!), MDA (Hercules), 
EGA, and PGA resolution — and 132 columns. Or you 
can gel the SuperEGA HiRes card for your advanced 
CAD/CAM and desktop publishing applications. 

Both SuperEGA cards feature AutoSync — so they 
automatically synchronize with all MultiSync speeds, 
from 15.75 up to 35 KHz. 

The SuperEGA HiRes is the only EGA board with 
800 X 600 resolution, and it comes with the drivers 
you need for CAD/CAM and desktop publishing. 

For all your graphic applications, you can count 
on SuperEGA. We’ve maximized the MultiSync! 

(iall or write: Genoa Systems Corporation, 73 E. 
TVimble Road, San Jose, CA 95131; Telephone: 408- 
432-9090, E4X: 408-434-0997, TELEX: 172319 
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SYSTEMS CORPORATION 



and SuperEGA HiRes7 both with AutoSync^ 




640 x 480 
1056x352 
132 col. X 44 


DoubleScan: 
320 x 400 
640 x 400 


Drivers for: Lonis 1-2-3, AutoCAD, Windows, GEM, 
and desktop publishing applications. 


35.0 KHz 


CAD/CAM 
800 x 600 


Drivers for: AutoCAD, Windows, GEM, and 
desktop publishing applications. 


dBASE Users: 


DON’T CHANGE A THING! 
FOXDASE+ does it ali 





WHATFOXBASE+ 
CAN DO FOR YOO 

m YOU DON’T CHANGE YOUR 
PROGRAMS. FoxBASE+ runs 
your dBASE III PLUS appli- 
cations more than 6 times faster 
without changing one line, 
m Forget about conversion woes. 
You don’t have to do a thing to 
your databases or other dBASE 
files to use FoxBASE + . 

■ You don’t have to bend over 
backward to use FoxBASE + . 


It’s used in exactly the same, 
familiar, user-friendly way you 
use dBASE III PLUS. As a 
dBASE user you already 
know how to use FoxBASE + . 

I FoxBASE + lets you keep 
using the best parts of dBASE 
III PLUS. It’s a fully inter- 
active compiler so you can 
still use great features like 
EDIT, BROWSE, etc. 

I FoxBASE + doesn’t make you 
spend hours compiling and 
linking your programs like 
some “speed-up” products. 


■ FoxBASE -f runs your com- 
piled programs twice as fast 
as Clipper and 3 times faster 
than Quicksilver. 

■ Best of all. Single-user 
MS-DOS FoxBASE a- costs 
just $395 and Multi-user 
FoxBASE -t- $595 with a 
money-back guarantee. 
Royalty-free runtime also 
available. 

If you like dBASE III PLUS, 

YOU’LL LOVE FoxBASE + !! 

So call (419) 874-0162 now for 

the details. After all . . . 

Nothing Runs Like a Fox. 


FoxBASE-f is a trademark of Fox Software. dBASE 
III PLUS is a trademark of Ashton Tate. Clipper Is a 
trademark of Nantucket. Quicksilver is a trademark 
of WordTech Systems Inc. MS is a registered 
trademark of Microsoft Corporation. 
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Fox Software 

27493 Holiday Lane, Pferrysburg, OH 43551 
(419) 874-0162 Telex 6503040827 
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■ FROM THE EDITOR’S SCREEN ■ BILLMACHRONE 


How B^ST IS FAST? 



Despite the technical obstacles and the changing meaning of ‘ fast, ’ ’ everyone wants faster 
machines. We’ll figure out what to do with them later. 


J ust when you thought your PC AT was 
pretty quick, along comes a genera- 
tion of 80286- and 80386-based ma- 
chines that run twice as fast. Twice as fast 
is just that — the difference between driv- 
ing at SS and 1 10. The chip manufacturers, 
meanwhile, are looking forward to clock 
speeds in the 20- to 24-MHz range, or 
three times the current 8-MHz standard. 

Kid stuff. To be in step with the future, 
you’ve got to think in terms of 10, 100, or 
even 1,000 times faster than the current 
generation. Todo so, we’ll have to step be- 
yond today’s stodgy processors and look at 
two emerging technologies, superfast 
chips and parallel processing. 

Silicon has been the semiconductor of 
choice for building transistors and integrat- 
ed circuits almost from the beginning. To- 
day’s designers, however, are beginning 
to find the limits of silicon’s capabilities. 
There’s a limit to how many transistors 
you can pack onto one chip and how close 
together they can be. Much design and en- 
gineering effort goes into shrinking the 
grooves and ridges that define the parts of 
the transistors. As the features approach 1 
micron (a thousandth of a millimeter), 
weird things begin to happen. Logic chips 
don’t do what they’re supposed to. Tiny 
lines of metal carrying electrical signals 
vaporize as the current density exceeds 
thousands of amps per square inch. The 
combined heat buildup of thousands of in- 
finitesimal transistors causes meltdown of 
the entire chip. 

A stopgap solution is to build integrated 
circuits on materials that are better heat 
conductors or that have electrical charac- 

P C 


teristics more conducive to high-speed op- 
erations. Silicon-on-sapphire (SOS) is as 
exotic as it sounds. Integrated circuits us- 
ing this technology are finally available af- 
ter more than 15 years of research. Silicon- 
on-insulator (SOI) technology is maturing 
rapidly, too. Both can potentially double 
the operating speed of today’s micro- 
processors in the next 3 years. 

Even the fastest silicon-based technol- 
ogies can’t hold a candle to the incredible 
speeds being offered by gallium arsenide 
devices. Gallium is a weird metal that 
melts in your hand. Arsenic is . . . well, 
arsenic. Together they make a semicon- 
ductor that is ideal for high-speed transis- 
tors and integrated circuits. 

Recent advances in gallium arsenide 
(GaAs) technology have pushed the clock 
speed up to 18 GHz, or over a thousand 
times faster than the clock speed of today’s 
80386. Of course, no one has yet built a 
GaAs circuit that in any way approaches 
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the complexity of an 80386 chip, but 
they’re laying the groundwork, GaAs also 
promises to be one of the lowest-power- 
consumption technologies. This is espe- 
cially important in avoiding deadly heat 
buildup in dense chips. 

GaAs speeds will force breakthroughs 
in memory technology, too. Until then, 
however, we will see more intelligent 
memory management units (MMUs). The 
MMU’s job is to second-guess the proces- 
sor and figure out what data and instmc- 
tions it needs before it needs them. It then 
moves the required information from 
slow, cheap memory to fast, expensive 
memory. Sophisticated statistical tech- 
niques make MMUs effective 85 to 99 per- 
cent of the time. 

Parallel processing is a completely dif- 
ferent solution. It is much more complicat- 
ed — and more elegant — than simply 
mashing the throttle to the floor. Parallel 
processor chips are generally designed 
from scratch to work closely with one an- 
other, although Intel has a design that uses 
multiple 80286 chips. 

The key to parallel processing is not so 
much in the processors themselves, but in 
the compilers and operating systems. They 
must understand how to decompose a task, 
spread it among multiple processors, and 
assemble their individual efforts into a us- 
able end result. 

Parallel pttxessing also gets around a 
major limitation of fa.ster processors: the 
response speed of memory and other sys- 
tem components. Rushing data around at 
30 MHz is well and good, but chips that 
can keep pace are very expensive. 

7 


llluumion: Roger R<jth 
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One of the most talked-about parallel 
processors available today is Inmos's 
T4I4. better known as the Transputer. 
Each Transputer has a special high-speed 
communications link solely for inter- 


processor communications. The Trans- 
puter is so fast that it can emulate an 8087 
math chip twice as fast as the 8087 can go, 
without the benefit of dedicated floating- 
point hardware. Inmos has just announced 


a new version of the Transputer, the T800. 
with floating-point hardware right on the 
chip. It promises to be at lea.st 16 times 
faster than the 8087. The Transputers get 
faster still when you parallel them. 

Emulation is one of the most interesting 
facets of parallel processors. Through it, 
software overcomes the wildly different 
nature of two processors by using one to 
imitate the other. Historically, emulation 
is laughably slow. A new generation of 
chips and compilers has changed that. In 
fact, the T800 may become the best graph- 
ics chip around, simply by imitating to- 
day 's chips faster than they themselves can 
operate. 

THE COLD FACTS Now let's be utterly 
realistic and say that the obstacles to using 
these advanced technologies in PCs are 
enormous. You can buy a Transputer 
board that fits into a PC today. You can 
add up to four more Transputers to it. But 
your DOS programs have to hand it tasks, 
let them execute, and collect the results. 
That’s hardly the most efficient way to use 
parallel processing. 

The PC (and AT) bus structure is at 
least part of the problem. As computer 
buses go, it's not particularly fast or flexi- 
ble. 1 recently saw a new desktop comput- 
er with an 8-MHz 80286 and EGA graph- 
ics right on the motherboard. The graphics 
performance was noticeably smoother and 
faster than what I was used to. Why? Be- 
cause the chips were talking directly to one 
another rather than through the PC bus. 

Speed is at lea.st part of the reason why 
IBM has wanted to change the PC bus for 
some time now. On one hand, it's great to 
be backward compatible. On the other, 
we’ve got to move forward and accept new 
technologies as they become available. 

There is a huge software deficit caused 
by the embarrassment of ricfies on the 
hardware side. It’ll be a long time before 
an end-user system able to harness this 
power becomes available. It’ll be a longer 
time before applications programs avail 
themselves of the power. The advent of 
multitasking operating systems for today’s 
PCs is a good way for software designers 
to warm up. 

You already know the answer to the 
question, “What can we do with faster 
machines?” Anything we want. 3^ 
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When Your Writing 
Is All He Sees... 



Write Right With RightWriter!;. 

THE Intelligent Grammar & St^e Checker 

RightWriter is a writing tool to help you produce clear, powerful business writing. The 

system uses pattern recognition technology to prtrofread documents for errors in 

style, usage, punctuation, and grammar. RightWriter is the first software package 

aimed at producing better writing, not more writing. 

• For use on your IBM PC and 
Compatibles. 

• Comprehensive User’s Manual 
included. 

. Messages are Inserted directly 
into text to point out possible 
errors and problem areas. 

• Easy to Use — only one 
command to learn, your word 
processor does the rest. 

• Works with Leading Word 
Processors — including 
WordPerfect* Microsoft Word ®, 

Mufti-Mate®, WordStar®, 
and others. 



Available from your local dealer or: 

RIghT^^ 

INCORPORATED 

2033 NMxxJ St.. Suite 218 
Sarasota. FL 33577 
Phone Orders Call: 

Toll Free 1 (800) 992-0244 
In RorvJa I (813)952-9211 

Price $95.00 

Add for shipping and handling. 
30 Day AAoney Back Guarantee 
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The Magnificent Seven* 




Meticulously engineered. Exactly com- 
patible. Incredibly priced. In the three 
most competitive areas, Tandon’s new 
line of XT and AT compatibles are more 
than a match for any other models, from 
anyone. Including IBM? 

For greater disk storage capacity and 
fast access time, few can measure up to 
our PCA‘'^'40, a 40 megabyte AT com- 
patible micro. And you’ll really appreci- 
ate the magnificent view from our 
monitors. They’re high on resolution 
and larger by a wide margin. 

What’s more, Tandon offers one of 
the most complete product lines in the 
industry. Which means we can meet 


the needs of your business, large or 
small. And because Tandon’s average 
price is 40% less than equivalent IBM 
systems, we can lower the cost of your 
business computing requirements. 

All of which proves that for XT and 
AT compatibles that are reliably 
designed and affordably priced, your 
choice is magnificently simple. Tandon. 

For your Tandon Fact Pack and the 
name of a dealer near you call us toll free 
now on: 

800/556-1234 Ext. 171 

In California: 

800/441-2345 ex..i7i 


_ PleaM *«fnl me your 

_ comprehenfive packet of literature 

and product review* which prove* why Tandon 
U the maptiScent choice. 


Telephone _ 


Nature of Businet* — — 

No. of Employeetl— 1 No. of Installed PC'il_l 

tandon 

Less money. More micros. 

405 Science Drive. 


PCX^ and PCA™ are trademarks of Tandon Corporation. IBM* and IBM PC AT* are refistered trademarks: IBM PC XT^ is a registered trademark of 
International Business Machines Corporation. Prices displayed are manufacturer's suggested prices and do not include monitor. 
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Silicon 1 - 800 - 354 - 733 ^ 

^PECiALCiE^ 


$ 


369 


1$ 


with Sy9t9m 
AorBOnty 


999 


With Sywfm 
C or D Oniy 


I /-*" ** ■. (Kaybovd Selectabte). 8 


'wt'MrMMf TURBO PC/XT 

256K Mimory, 360K Brand Ham Floppy Drtvt , 
135 Watt Powor Supply Slide Cate, 

Clock Speed, 
Eipansion Slota 


Sa 


Wft'rrtMr PC/AT 

6-10 MHz SwHchaMe, 512K RAM Expandable 
to 1MB on Hotheftoard, a 1^ Floppy Drive, 
192 Watt Povrer Supply, Dual Hwd Drive 
& Floppy Controller Card, AT Style Keyboerd 
and clock/calendar with Battery Back-up. 


SYtTIM A 

•YtTBMB 

SYSTBMC 

SYtTIM D 

Mil AT MonocnpoiTib syswn 

MIT XY Color Systom 

MIT AT Monoehromo Systom 

MTT AT Color Svotom 

HfTTurtooTa 

MTT Turbo XT 

MrrtOMKsAT 


Mi 1 MOAOOnipniCSUAfO 

MfT Color Cord 

MTT Monogrtpbtcs Cord 

MCT Color Cord 


WlthPrinterPod 

Whh Prtnter Pod 

With Pri/Tter Pod 

MfT Ambdr Monitor 

MIT ROB Color Monitor 

MIT Ambor MonHor 

MIT ROB Color MenHer 

tMth Swivel Tilt Stand 


vm Swivel Tilt Stand 


MITIX) SorW/CtOck Cvd 

MITl/O SorlsI/ClocliCord 

MITATMuMI/OCMd 

MTT AT MuM I/O Cord 

MTTAOutM 

MTTAOulM 

MIT 40 ut$ot 

MITAOubOl 

Surge Suppressor 

Surge Suppressor 

Surge Suppressor 

Surge Suppressor 


Twee PCXT W/640K & 1 Drtve with S^wtam Order Only S 40» 

Twee T^>XTwe40K& 2 DrmswVt^vlMi Order OrVy t 479 

PC/AT 10 MHz W/1024K. Floppy. 30 h«G wftft Sy$lm Onkf Only 


Turbo PC/XT w'640K&1 Drive & 20 MG RfMASyMim Order OMy 1909 

POAT 10 MHz W1024K, 1.2 Roppy Drive HWiSyeleffl Order On^ 11055 

9194$ 


Hardware 


Software 


Alpi 

AlModrt ceil 

arodarfrMtn CM 

Otinn FrMm 

MSP-IO * 2M 

MSP-IS 

Mir-20 JM 

MSf-25 «y 

Prefflw 35 44S 

1200 I6y 

OuW> 0-2S 

&3S 7$» 

EpianPrirtcn CM 

NEC 

3510. 3550 721 

B8I0.8850 1045 

P.6 421 

P.7 «1 

OkUitJ CM 

PsHnNc 

loaol Ill 

1091 1 24$ 

10121 Ill 

1592 »5 

1595 445 

3131 221 

3151 341 

SlirMcrvVa CM 

TorVbe 

321 445 

34ie 465 

351 Model >1 W1 

35IColof.. 1021 

OttKOMVB 

Bemeidl Box 

lOMeg $1115 

20Me9 ISIS 

40 Meg 2325 

Sepete 20 MGimWD Controller 3SS 

coflpvm 

Pmoivc 

BusfwsPvtner $711 

Sr hmr 171 

E«c Partner Dual OrM 1421 

Todibi 

T-l 100 Supertwa 1311 

T-3100 2711 


ACT 

SB Pack Hus 141 

Hcraeti 

Colof Card 14$ 

QrapnoCard 175 

Mei 

Ai Aoow Boms CM 

£G4AuosMtcn 305 

5 Pack 11 

PIto OewtopiMfd 

Pkis Hard Cam 20 MegMyte 401 


Quad E04 Plus . 


321 


(yaphKs Master 401 

Captax |No Memoryl 101 

Vlilee-7 

Vega Oeiuir 335 

Enrurted GrapTK Adaptor 271 

■Olwren 

Amdek Momtors CM 

NEC 

MliDsyrv $ 575 

OtnerMoM CM 

Princeton GtapriKs Momn CM 


Ounc 

tOI PlusGreen $ 315 

101 flusAnOer 315 

eyie 


sc. 


215 

351 


Epson Hieo wiHPOl $ 345 

Anctior Automation 

Anciior Erpress $185 

Hayei 

Al Maoris CM 

PromeOicu 

ITOOBwrSoftwtfe 121 

USIobotla 

PassMord 1200 165 

Courier 2400 335 

UktoM 2400 341 


11 


Leadeig Edge Word Procenor 

leadngEdgeWiTvviOiSpelBMerg 32 

Microsoft Word 3.1 241 

MiAmate AAiantage 211 

ITS ProNssKnal Write CM 

VolQMinter3 134 

Volawnter Oekiae 51 

weoscer New woru Wmer 73 

Word Prdea IVer 4.2] Ill 

Wordstar w/Tuior 3Jt 142 

Wordsar Pro Pack 3JI 233 

WordStar 2000 20 233 

Wordsur2000PlisZ0 278 


Dolan & Sense w/Forecast $ 12 

Tolaas Managaig Ycu Money 105 

oanoppMusiMM 

Click Art Personal PuCUsner CM 

Harvard Proleunnal Putesher CM 

Newsnasier $ 48 

Ventura AMsiwig 575 

Ma>elM2S(Oiy !00| $ 8$ 

Sony hp-2 lOty lOOj 85 

SonyS'^SiS.EVOlQty lai 120 

COMMfWCATKMn 

CompuServe Starter kit $ 11 

Crosstaei XVI 88 

Microsoft Access 131 

Mfiw 38 


AWity $ 55 

Enade 2.0 Call 

FrameMVk H . CM 

PR IstCtwce Call 

Sirtart Software System 3 1 . . 401 

Vnpliony CM 

dMPmOMICI 

Harvard Presentation Graprna CM 

IMS! Mouse |PC Mouse) w/Dr Halo U $11 

MKrasoft Buss Mouse 40 104 

McrosoftOiart 144 

MKrasoft Serial Mouse 40 Ill 

PC Bias Hus Mouse CM 

PC Mouse CM 


HM $101 

uxus 1-2-3 V»r 201 CM 

MuS)plan30 lOB 

Supeftait4 241 

Tvwn 47 

VPPtannef 47 

DATA MSI aAMAdOBIfT 

Ckpper U21 

dBase U( Plus Ill 

DB-Xl 82 

Paradoi Spedd Price 

PR PrDtasnnai Fee CM 

Oewtation 441 

OSase 5000 System V 355 


BrooUyn Bndge CM 

CafaidH20 $ 21 

Osk Optawer 20 21 

OcxMe OOS 40 2$ 

Pastoack 84 

HomelMse 20 37 

MotHoft windows - - - - 5$ 

Norton UJWes 3.1 48 

Note* 58 

PC Tods II 

Sidekick (Unproiectedl 47 

nOJKT ■AMAMMVT 

Harvard Total Project Manager ll CM 

MKToscft Atyect $211 


BasK Compeer [MkidsoAI $211 

C Compier (Moosoftl 241 

Com Compeer IMicrauft) 304 

ForiranCarripeeriMdasoft|40 241 

Gemfer 188 

Latoce C Compeer 234 

Macro Aasemteer IMcTosoftj 84 

Hun C mterpreter 45 

Ryan McFarlan Fortran 305 

Ryan McRrtan CoOd 471 

Pascal CotrMlet IMKrosaft) 144 

CXckBasK? 55 

TifOO Aareo Pack (New Ver I 151 

Turco Pascal wBOB? 8 8CD 55 

Turtx) Prdog $4 

Tjto DataBase Tod Bn 38 


• Panonw «nO Comparer OwcM WW Owy S>mo*<e ? Wi 

• PncM t •nttabmf SiJbiKl M Owng* vnneui NMo 

• Add3%isrCOD Omwi 

• Can b««r* wemamg P O Nunoar* 


’ No awr«e lar VI9A mW M 

' Vou Pay tha Qraund SMppino - 
’ Qioioa STuptyrg a 1 larWrg W I 
' Fraa Aa Acpiaa ONLY w e>dan 


Mailing Addreaa 2034 Weal SoudiBm Meta, Arizona BS202 

• Ordar Una Hours Mon-Fn 0:X a.m.-$X p m. 

Saturday 900 a.m.-l 00 pm 

• Order ProcMaIng: (002) 461-0020 ' Mon-Fn lOOO am.-3O0 pjn. 


IfVe Do Not Guarantoe Machina Compattbility 


Alt Salas Ara Final 







STATGRAPHICS' 

V.-- 


Powerful Statistics, Sophisticated Graphics 
In One Complete teftware System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolutlon color 
graphics— in one single software 
system— to give you an extraordinarily 
powerful analytical environment. 

"ISTATGItAPHICSI Is unusually 
compMa as softwara systems go 
ki terms of s tati s t ical capabilities.’’ 

|PC Week) 

With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software— right on your PC. 

All the tools you need for comprehensive 
statistical analysis; ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 


“I’ve found STATGRAPHICS to be 
one of the most complete and 
easy-tO'Use st a t ist ic s programs 
that I have ame across.” 

(Whole Earth Software Catalog) 


All this statistical power is even 
more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis- 
change variables as many times as you 
want— and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus® 1-2-3® and Symphony® work- 
sheets, and dBASE® files. 


STATGRAPHICS— the best overall choice! 



IntMratod Direct 
Statistical Lotus & dBASE 
Graphics Interlaces 


STATGRAPHICS 


Mertu- 

Driven 


Minimum 

Hanlware 

Required 

Dual Floppy 
Disk 


Helpline 

Support 


U.S. 

Suggested 


SPSS/PC +’• 
SASfPC 


NO 

NO 


10 Meg 
Hard Disk 


20 Meg 
Hard Disk 


$27004- Annual 
Mainterwice 

Fee 


“Verdict; [STATGRAPHICS Isl a 
model PC software system which 
will set standards for PC statistical 

software." (PC Uwr Magazine) 

STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data— more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 
as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 

For the most complete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don’t 
have it, tell them to call STSC toll-free. 

( 800 ) 502-0050 

In Maryland or Canada call (301 ) 084-5123. 


STSC 

Avollabla nathnoify through Softsoi and distrlbutofs 
viofidwida. Dmolar inquiries welcome. 

*lnf«matlonol prkoo tJightiy highor. STATCftAPHICS. 

SAS. ond d6A$£ or* rogioto^ trodomorki of Slotittical 
Grophko Corporolton. SAS Institu** Inc., or>d Ashfon-Toto, 
retpoctivoiy. Lotus. 1-2-3. ond Symphony or* roglslocod 
Irodomorks of Lotus Dovolopmont Corp. PLUS*WARE and 
SPSS/PC -f or* Irodomorks of STSC. IrK. ond SPSS Inc., 
respect tvoly. 

A PLUS^WARE” PRODUa 


Dele cempUed ss of April 1966 
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Tecmar Set the 
Standard for Excellence 
in Tape Backup. 


Now Wdve 
Topped It 


Intioduciiig 

Qr-125 


Nobody has to tell you that Tecmar is the leader 
in tape backup systems. After all. more than 
70,000 users have chosen Tecmar's popular 
QIC-60™ 60MByte products to protect their data. 

The New Standard. And now. Tecmar has set 
the new tape backup standard for massive data 
storage applications— with a 123MByte tape 
system for IBM PC/XT/AT. Compaq 286. 386 
and compatibles. It's called the Qr-125. the first 
in lecmat s new QualityTape™ family of products. 

The Arformance Leader. The 01-125 internal 
and external drives incorporate industry-stand- 
ard SlfTOS™ tape drive software, are QIC-120 
hardware compatible, and employ the high-relia- 
bility Wangtek drive. Performance 



• Network compatibility with Novell. 3COM 
and IBM Token Ring. 

• Automatic and unattended backup. 

• IBM 6157 streaming cartridge tape 
compatibility. 



• On-line backup speed of 5MBytes pet minute 

• File-by-file or mirror-image backup and restore 

• And much mote 


Two-Year WamattyPIus. Best of all. with the 
Qr-125 you get Tecmar quality backed by the 
industry's only two-year warranty including the 
new QuickTum™ Quality Service program. If 
you have any trouble with yrxir Tecmar Qr-125 
in the first six months of operation, we'll send 
you a replacement within 48 hours. 


Easy Availability. Tecmar 
products are available at 
ComputerLand? Business- 
Land? Entre Computet 
Centers and Sears Business 
Systems Centers nationwide 


V# 

800 

S? 344-4463 




Stay with the Leader. So. when you need tape 
backup, go for the top in quality, reliability and 
performance It's Tecmar— again. Call Tecmar 
for more information at (216) 349-1009. 


QIC-60 is a trademark of Colorado Memoty Systems: SYHDS is a 
trademark oi Sytrcm Corpi : IBM ?OX\lfJ are registered trade- 
marks o( International Business Machittes Corp. : ComputerLand is a 
r egi s t e red trademark ol ComputerLand CorporatiOT ; BusinessLand 
is a registered trademark oi BusinessLand Corporation . 


a sutwiOiary o( (texon. Inc 

The Rawer Behind Your PC 


Tecnur. Inc., 6233 Cochnn Road. Solon. Ohk>44139-3377 
Telephone: (316) 349-l(X)9. Telex: 466692 
CIRCLE 237 ON READER SERVICE CARD 








VIEWPOINTS 

■ JOHN C. DVORAK 


Sue YOU, SUE ME 

Software developers who borrow another’s ‘ ‘look’ ’ are starting to look over their shoulder. 
It’s not the competition they’re worried about; it’s the lawyers who scare them. 



D evelopers scream and yell. They 
moan and groan. Everyone is up in 
arms over the recent lawsuit 
brought on by Lotus against Paperback 
Software and Mosaic Software for selling 
Lotus clones. 

The issue is over something called 
“look and feel.” The gripers tell me that 
the lawsuits over software “look and feel” 
will hurt iruiovation. When I’m told this I 
ask: What innovation? Lotus clones and 
more Lotus clones? Is that innovation? I 
don’t think so. 

There is an irony here, too. The reac- 
tion of developers to the suit over use of the 
Lotus user interface has got to be the big- 
gest change in attitude ever accomplished 
overnight. I hang around with developers 
and they are always complaining about 
getting ripped off. Now they are complain- 
ing about someone doing something about 
an alleged rip-off. What a bunch of com- 
plaining crybabies ! 

You can be sure that if the recent law- 
suit was instigated by some small-timer 
against Lotus for its borrowing an idea or 
some code, the community would be 
cheering. With Lohis in the catbird seat, 
everyone is complaining. Nobody likes a 
bully, I guess, and that’s the way Lotus is 
perceived. I suppose there is some Justifr- 
cation for this attimde. You didn’t see Lo- 
tus throw Boeing and its BoeingCatc into 
the pot. did you? “Let’s not sue anyone 
with money! Let’s fmd some small fry and 
bleed t/iem. “Nice guys. 

But we can’t ignore the varnish of hy- 
pocrisy that coats the grumbling develop- 
ers. Shaking their collective fists at an un- 


seen enemy, they’re all saying, “Well, if 
Lotus wins then I’m going to sue so-and- 
so.” The lawyers’ phones are a-ringin’ . 

Calm down, boys. Have a cup of hot 
cocoa. 

DO IT YOURSELF What will these 
“look and feel” cases mean? It’s apparent 
that developers will not get away with lift- 
ing a user interface or even a screen. This 
makes cloning harder than before. Then 
again, maybe not. Borland, for one, stum- 
bled onto the ultimate solution to the clone 
issue; its new word processor. Sprint, will 
have a programmable, do-it-yourself inter- 
face. 

The developer simply creates a kind of 
“front-end construction set” that allows 
you to design your own user interface. If 
you make it a dead ringer for, say, Word- 
Star, then that’s your business. I can see a 
book now: Designing a User Interface in 
the Privacy of Your Own Home. 



Now the software vendor can legally 
tell you how to design a front-end that is 
similar to your favorite, but cannot provide 
it or encourage you to copy a protected in- 
terface. Meanwhile, you can be sure that 
clone templates will be flying at the user 
group. 

So what the Lotus doners will have to 
do if they want to use the Lotus user inter- 
face is sell a spreadsheet kernel with a prx)- 
grammable user interface and let the end 
user turn it into Lotus. 

The funny side of this is that you can be 
sure that once the user interface is taken 
out of the hands of developers, the end user 
will be far more creative than developers 
ever were. No mere cloning. I don’t know 
about you, but I’d love to rearrange things 
a bit on the Lotus screen. Some really cre- 
ative users may even design user interfaces 
that have never been seen — creating new 
ways to interact with the program. And 
why not? All the interesting innovation 
comes from the masses, the users, the cre- 
ative guy on the street. 

This means that the Lotus suit may be a 
boon to creativity, not a road to ruination 
and a way to stifle incremental develop- 
ment. But who listens to me? Especially 
when it concerns what seems to be a com- 
pany that everyone loves to hate; Lotus. 
We’ll watch these cases closely. Personal- 
ly, I don’t care who wins. 

The funniest thing about all this is that 
Paperback Software’s lawyers have asked 
the judge to throw out the suit. The reason? 
In all this commotion it turns out that Lotus 
never received an audiovisual copyright 
for its screens! 
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It was back in 1986 that we first grasped the lull significance of SCO XENIX®. 

“We had been thinking of it as just an ‘operating system’ — as we used to call them — when it was really 
much more. It was the foundation of a whole new approach to shared information and resource computing 
for PCs: networked DOS and XEND( workstations. 

“The ‘SCO XENIX solution’ integrated XENIX and DOS, multiuser and LAN, and PCs and mainframes, into a 
unified environment unprecedented in its power, productivity, and price performance per user for personal 
computers. 

“SCO’s solution Included not only l6-user licensed SCO XENIX itself, but also SCO XENIX-NET XENK/DOS 
networking; SCO Professional'" and SCO FoxBASE", SCO’s XENK-based workalikes of 1-2-3* and dB^E II"’; 
SCO Lyrix" Word Processing System, and other productivity tools; and SCO uniPATH" SNA-3270 Mainframe 
Communications, plus languages and graphics packages. 

“Together with unparalleled SCO hot-line support, documentation, and training, plus the explosive growth of 
the XENIX applications base, it changed the way we would look at personal computers forever. 

“In short, it was the ‘SCO XENIX solution’ that turned personal computers into real computers.” 


SCO SALES AND INFORMATION 

(800) 626-UNIX 

(800) 626-8649 
(408) 425-7222 
TWX 910-598-4510 SCO SAa 
uucp: . . . decvax!inicrosoft!sco!info 


Develop XENIX 386 code— NOW! 
CaO today for Toolkit info! 


scorn 

THE SANTA CRUZ OPERATION 


from "XENIX RISING: 

The Ascent of Shared Information 
Computing from 1979 to 1999" 


SCO XENIX System V is available for 
IBM* PC AT*, PC XT*, nr XTRA* XL and other 
compatibles, and AT&T PC 6300 Mus-now! 


XE^aXttarqtlacRdlnllemtrka^MicranftCttp^^ SCOPniBNanalindLyrUiRiiidBnariBo(‘n«SintaCnBOperiUQfi.lnc • F<HiaASEtsatrademirkofFcaSafrme.lnc.< l-2-5BtKgisttredtndmiarko(lj]tusC>nda|icnemCa(paru»oii 
ndanart of Mhton-Tkit • uniMTH B t ndentark d Puhtny Dsign • UMX B a trademark d XT&T Beli Latocaions • IBM. XT and XT an iqtmKd ndemarfcs of Imemauanal Buunes Machine CotponUon • flT XTRA B a ndemark d ITT Corpomion 

lVS-»C«O|»«»,l«..ro.B»l 900 .s™c«.a« 06 l CIRCLE 245 ON READER SERVICE CARD •!» H. s». c» €,»»»,. Inc W 


V I b \^ P O I N 1 s 


■ JOHN C. DVORAK 


Inside track 


Politics clouds the future of Windows; PCs outshine the 
Mac; and a paint program does away with icons. 


indows, Windows. All I hear 
about is Microsoft Windows. 
There are jokes about it (“I don’t do 
WindowsV') and prognostications 
("Windows is the future”), but you still 
don't see any end users running it. 

Moreover, there is a m^jor political 
problem with Windows among the de- 
I velopers. This was evident at one of our 
PC Magazine Editors' Days in Los An- 
geles, where editors get together with de- 
' velopers and marketers to discuss the 
' state of the world. 

Here's the litany (more or less) you 
hear from the pru'anoid developets: 

I ‘ ‘Why should we put our program under 
Windows'! We are competing with Mi- 
crosoft because it publishes applications 
programs. If our program is a success, 
then Microsoft will do a version under 
Windows that may be able to perform un- 
documented feats that we don’t even 
know about. Worse, Microsoft may 
change Windows so that we’ll be unable 
to update our version and it’ll have the 
nuirtet to itself. We could be doomed if 
we go with Windows.” 

Bill Gates, of course, denies there is 
any possibility of this happening. But, 
unfortunately. Gates has told friends 
(and I think it may be a public statement) 
that he wants Microsoft “to become the 
IBM of software. ” And what’s IBM best 
known for? That’s right, tactics similar to 
the litany described above — pulling the 
rug out from under the competition. Per- 
haps Bill should have said he wants to be 
“the Mother Teresa of software.” He’d 
look kind of ftmky in a habit. 

What 1 personally don’t like about 
Windows is the feel of the user interface. 
I use a Macintosh enough to know what a 
mouse-based point-and-click interface 
should feel like. Go play with a Mac and 


you’ll see what I mean. Windows is 
clunky by comparison. Very clunky. 

When I’m shown Windows, it’s the 
user interface and whiz-bang features 
that are emphasized. For example. I’m 
always shown the way the graphical in- 
terface can shrink a program and have a 
miniature screen rutming in a smallish 
window. Would someone explain to me 
why I’d want to do this? 

If today’s user needs anything, it’s 
true multitasking and a real busting of 
the 640K barrier. I’m sick and tired of 
having to reset my system with a special 
AUTOEXEC.BAT and CONFIG.SYS 
so I can go to my database manager and 
look something up. Normally, with an 
on-line thesaurus, cache, and a miscella- 
ny of utilities loaded as memory-resident 
programs or device drivers, I get an “In- 
sufficient Memory" message. When 
will this lunacy end? Memory is cheap. 

But after reading this diatribe, are we 
missing the point of Windows'! I found 
that my old ftiend, Alan Cooper, an ex- 
hippie turned super-programmer, has 
turned into a Moonie for Windows. “I 
had to be convinced while kicking and 
screaming,” he told me. "Windows isn’t 
a user interface; it’s an applications pro- 
gramming interface and that’s all it is. It 
makes it easy for a programmer like me 
to get his job done without having to rein- 
vent the wheel. The routines available 
are fantastic and perform well,” he says, 
as he drools over the library of routines 
he won’t have to write, debug, or worry 
about. 

Forget the user interface; Windows is 
actually a set of supported software li- 
braries designed to sp^ software devel- 
opment. Some may say Microsoft wants 
to turn the world into mental midgets: 
clones of lazy 6800(>-type programmers 


who hate to code anything complicated 
and in anything other than C. “Why, I 
remember back when you were a young 
whippersnapper that no real man ever 
wrote in whatcha call your C! It’s for 
wimps. We wrote in assembly lan- 
guage — period! This Windows thinga- 
majig is for wimps, too. ” 

Irrunediately I wonder why all this 
help for programmers isn’t in the plain- 
vanilla IX)S! I ask around and discover 
that most of the heavy-hitting part of 
Windows will be in the 386 DOS in some 
way, shape, or form. We’ll see. I’m Win- 
dowed out. 

Turning Your PC into a Macintosh 
Dept.; Macintosh users like to show off 
their machines to the unwary by wowing 
them with MacPaint, which uses the 
mouse to doodle on the screen. For 
some unknown reason, the IBM world j 
doesn’t like to emphasize these capabili- 
ties. It can be done. 

If you want to amaze and delight your 
friends, then get a Mouse Systems or 
Microsoft mouse (the bus mouses are 
the best) for about $199. Make sure you 
have an EGA-type graphics card, then 
buy one of two paint programs that I like 
a lot. The most popular is PC Paintbrush 
for $99 (and PC Paintbrush Plus, 
$149). Over 400,000 copies of this thing 
are in use, so someone is having fun. (Z- 
Soft, 1950 Spectrum Circle, #A-495, 
Marietta, GA 30067; (404) 980-1950.) 
This is like a full-color version of Mac- 
Ptunt, with a similar user interface. On 
an AT, this program is a real attention- 
getter. Highly recottunended for even the 
most pompous IBM user. 

I also like the Rix Software product, 
EGA Paint. (Rix Software, 18552 Mac- 
Arthur Blvd., #470, Irvine, CA 92715; 
(714) 476-8266.) It uses a totally differ- 
ent interface with windowing (not like in 
Microsoft Windows) pop-up menus to se- 
lect functions. If you hate the Macintosh 
icon idea, this is the package for you. For 
$79, it’s a real steal. GQ 
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OUR EVERYDAY 
LOW PRICES 

Lotus 1 -2-3 . . 

DB III Plus . . . 

Word Perfect . 

NEC Multisync 

PC Mouse 


Okidata 182 

PkigiPIsy 

•305 

•389 

‘195 

•565 

.•98 

•205 

GRAPMCSfCAD-CAM 

Autocad 2.52 

. .$2,195 

Drafix . 

185 

Freelance Plus 

315 

Harvard Presentation 

209 

Microsoft Chart 

169 

Prodesign II 


LANGUAGES 


Microsoft C 

$255 

Microsoft Cobol 

399 

Microsoft Fortran . . . 

199 

Microsoft 


Macro Assembler . 

89 

Microsoft Quick Basic 69 

Ibrbo Pascal 

55 

PROJECT MANAGEMENT 


Harvard Total $259 

Super Pn^ect Plus 275 

Time Line 209 


nWAMaAL/ACCOmiTlHO 


BPI $159 

Computer Associates .... 321 

Dollars TT Sense 94 

Great Plains 386 

Msnaging Ybur Money .... 105 

UnUTIBS 


CartxmCopy $113 

Crosstalk XVI 87 

Fast Back 85 

Rxed Disk Organizer 45 

Microsoft Wlitdows 57 

Norton Commander 29 

Norton Utilities 45 

PC DOS 3.2 69 

Sidekick 45 

Sldewm 35 

Smart Com II 79 

Superkey 37 

SPREADSHEET/ 
INTEORATEB 


Framework 2 $389 

HAL 97 

Lotus 305 

Lotus Report WHter 97 

Microsoft Multiplan 110 

Smart Integrated 419 

Supercalc 1V 269 

Symphony 439 

BAIABASE MQIIT 


Clipper $329 

dBase III Plus 389 

dBase III Plus Lan Pak .... 553 
Fdxbase + 229 


Genifer 


PFS: Professional RIe . 

. . . 129 

QAA V 


R;Base Systam V . . . .% 

...329 

Reflex 

....81 

WORD PROCESSING 


Display Wdte IV 

..$305 

MIcroMft Word 3 

...255 

Multimate 

...222 

Multimate Advantage . . 
PFS Professional VwKs 

...285 
. . , 105 

Word Perfect V< . 


Wordstar 2000 Plus.,‘>'. 

. . . 264 

Wordstar Pro Pak . . . . > 

...219 

XYWHtelll 


LAPTOPS 


NEC Multispeed 
Toshiba T1100 Phia . . . . 

$1,549 

..1.729 

Zenith Z181 . . . . . 

1,749 


SURGE PROTECTORS 

KENSINGTON MICROWAVE 
Masterpiece Phis $109 

BACKUPPOMtERSUPPilES 

DATASHIELD 
200WT(PC)... 
300WT(XT)... 
500WT(AT)... 
800WT(AT)... 

MODEMS 


HAYES 

Smartmodem 1200 $375 

Smartmodem 1200B 345 


$235 

.335 

.525 

.545 
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Smartmodem 2400 555 

Smartmodem 2400B 497 

ORAPMICS 

HERCULES 

Qraphic Card Plua $175 

Color Card 141 

PARADISE 

Auto Switch EGA 339 

Modular Graphics 3 169 

QUADRAM 

EGA Plus 299 

SIGMA 

Color 400H 439 

TSENG 

Eva 480 375 

VIDEO 7 

VEGA 315 

VEGA Dalwn 375 

Mum-PUHcnoii boards 

AST 

Six Pack * 384K $195 

Six Pack Piamium 259 

Advantage 128K 325 

Rampage AT W/512K 419 

Rampage W/256 257 

MONEYSWORTH (AST Comp.) 
Money Memory Vk Card 

(^K) 119 

Money Memory Vk Card 

(576IQ 145 

Money- Board AT 

Multifunction (t28K) 199 

Money-Board Multifunction 

(^K) 155 

Money I/O Mlnl-HaH Card .105 




MONITOm - 


AMDEK 


12'310A 


e'SOOA 


Color 600 


Color 722 

...461 

NEC 


Multi-Sync 

. . . 575 

PRINCETON 


Amber Max-12 

...159 

RGBHX-12 

...409 

RGB HX-12E 

.. 525 

PRINTEIIS 


CANON 


Laser LBP8A1 

$1,899 

EPSON 


FX286 

...529 

FX85.,.. 


Lcnooo ; . . . . 

,,.709 

HEWLETT-PACKARD 


Laser Jet Plus.. 

.2,889 

NEC 


P-6.; 

...439 

P-7 a.;.V. 


OKIDATA ^ ' 


182 Plug & Play 

..245 

192 Plus 

. . . 345 

193 Plus 

...515 

2410 

.1,741 

TOSHIBA 


351 P/S 


321 P/S 

. . 459 

KEYBOARDS 



KEYTRONIC 
5151 Deluxe Keytroard . 


MICROSOFT 


Mouse Serial) 

Mouae (Buas.) 

...109 

MOU^SI^EMS 
PC Mouse 


HAROMSia 


PLUS 

Hard Card 20 Mb 


BACKUPSItNUaBDEVICBS 

EVEREX 

Excel 60 Mb Int 

. . $719 

Excel 60 Mb Ext 


IOMEGA 

Bernoulli (10 -i- 10) 

. . 1,795 

Bernoulli (20 -i- 20). . . 

..2,349 

Bernoulli X) MG 


Cartridge TH-Pak . . . 
Bernoulli 20 MG 

...135 

Cartridge TH-Pak . . . 
SYSGEN 

...185 

Image Tape Backup 

20 Mb Ext 


Image Tape Backup 

20 Mb Int 

...539 


• rto talM tax on onjais iMppod out 
NY Stalo (Soma pioducia may hawa a 
auidwiga duo to «wlgM and aloe 
resMctlona) • Ptaaaa add 3H tor 
Inauianca, alilpplng and handling 
($300 minimum) •DatKthm 
marehandlae can ba latumad tor 
ispair or ax ctia nga (ptoaaa call tor 
. IUk.na) • Oua to variety or r " 


$159 ara cannot guaianlae 


Al pricw and pofcUs ubiKI to cftange nitfiout nollciL 


FOR ORDERS ONLY: 

1 - 800 - 237-9161 

Customer Service & NY State (516)249-8489 

MONEYSWORTH 
COMPUTER PRODUCTS* 

500 Bl- County Boulevard 
Farmingdale, New Ibrk 11735 





A lot of computer for your money 


Bentley-286 



The Bentley*286/ 10 Personal computer 
features an Intel 80286 processor running at 
ablazing lOMHz.aPhoenix BIOS for 
insured compatibility, 5 12KB RAM 
expandable to 1024KB, keyboard, dual 
diskette drive/hard disk controller, and a 
1 . 2MB diskette drive. 


Base system 


$1036 



The Bentley>286 / 8 Has the same 
standard features as the Bentley-286/ 10. 
with 8 MHz. 0 wait state processing power. 


Base system 


$995 
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Bentley-286/ 10 42MB hard disk model 
Awinningcombination: the Bentley- 
286/ lOplus a 42MB MiniScribe hard disk 
drive. TheMiniScribedrivefeaturesa 
28ms average access time and automatic 
head parking on power down. Partitioning 
software is included so you can take full 
advantage of the increased storage 
capacity. 


$1599 


Bentley-286/ 10 20MB harddisk model 
A new addition to the Bentley family of 
computers: the Bentley-286/ lOplusa 
20MB. 65ms-access-time hard disk drive. 


$1379 


Bentley Model “T" 

Bentley Model “T’ Intel 8088 processing 
power in an IBM* XT compatible — runs at a 
keyboard-selectabie4.77 MHz or 8 MHz processing; 
speed, a 70% increase from the original IBM* PC. 
Standard features include 256KB of random-acces<>- 
memory expandable to 640KB. keyboard, diskette 
drive controller card, and a 360KBdiskette drive . 

$395 


Bentley Model "T’ 20MB hanl disk model 
Our famous Bentley Model 'T’. fully equipped 
witha20MBhard drive. Features65rnsacress-time. 


$764 


Monitor not included 




Memory Chips- 


64K chips $9 

64Kchips(120ns) Sif 

128Kchips $49 

256Kchips(150ns) $29 

256Kchips(120ns) $3$ 

Coprocessofs- 

8087.3 $129 

8087.2 $159 

80287 $219 

80287.8 $269 



Diskette Drives- 

Convcnicncc and compatibility for 
your PC or AT. 

For PCs S99 

ForATs $109 


AT I/O ~ Serial pon and 
parallel port. 

0»/y $73 



Hard Disk Drive Kits- For 

your PC — Includes drive, controller, 
cables . and manual . 

20MB MiniScribe. ... $373 
30MBMiniScribc(RU). . $449 

Hard Disk Drive Kits- For 
your AT — includes panitioning 
software. 

40MB MiniScribe. . . . $393 
70MB MiniScribe .... $893 


PC I/O ■ Serial port, parallel 
port . game port , and cicKk -calendar 
with battery back-up. 

0«/y $79 



EGA Color Monitor- EGA 
high-resolution color graphics 

Only $439 

NEC Multisync- Adjustable 
horizontal frequency. High resolution. 

Only $399 

EGA Card- EGA compatible 
enhanced graphics adapter. 

Only $179 

ColorCard-Colot or composite 
Mode. 

(My tl79 


Tape Backups- Streaming 
tape for your PC or AT. 

Stream- 20 by Teac 

for the PC $380 

Stream-60 by Wangtek 

for the AT. . . . $737 


Order Toll Free 

800 - 331-6799 

/» Texas Call: 312-230-9897 


Monochrome graphics with parallel 

port $99 

Monochrome Monitor- 
Flat screen Samsung monitor with 
tilt and swivel base . . . $109 

MonoCard-Monochrome CompUtCf PfoduCtS 

videowith parallel port . ....$79 1700 Still Meadow Core Round Rock TX. 71681 



Lase^et- Fast and quiet laser 
printing from the world's leading 
laser printer manufacturer; 
Hewlett-Packard. The new Plus 
model has improved graphics 
capability. 

New Prices! 

LaserJet $2285 

LaserJet Plus. . . $2885 



Monographics Catd- 
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1986 INSTANT GRAPHS 


. . One of ihe neatest ideas Tve seen 
right at your fingertips.” 


“If you need a visual look at your data right noH\ Graph-in-the-Box 
will fulfill your most impatient desires . . . amazingly well.” 

Winn L. Rosch. PC MAGAZINE 


Make graphs instantly in every applica- 
tion you own: Lotus*^ 1-2-3f Multiplanf 
dBase," and WordStar* are just a few. 



Twokeys wake up 
Graph- in-lhc-Box during any 
application. Pass the cursor 
over any numbers . . . 



and press ENTER to see 
them as a simple graph. 


U 


Now pass the cursor over any 
text- and choose one of eleven 
different hni.shed graphs to 
display or print, instantly 


HOW INSTANT 
GRAPHS WORK: 

Now with 
revolutionary 
Graph-in-the-Box. 
you can make 
graphs, in an 
instant, in your 
spreadsheets, 
databases, 
word processors, 
or programming 
languages. Anywhere 
there are numbers! 
Graph-in-the-Box 
makes graphs 
instantly, from data 
that appear on 
your screen — while 
you’re still running 
your original 
program. 

Look how easily 
and quickly 
Graph-in-the-Box 
makes instant graphs 
in all your programs. 


Please send me copies of 

Gmpti-in-the-Box N^ion 1 .2 immediately. 

_S99.95 Not Copy Protected 


30.Day Money-Back Guarantee. 

Add SS.OO for shipping and handling. 
(CT residents add 7.5% Sales llix). 


HOW INSTANT 
GRAPHS HELP: 

Instant graphs give 
instant insight and instant ' 
analysis to all the work 
you do. But don't take our 
word for it, listen to Person- 1 
al Computing’s rave review: 

“Graph-in-the-Box is a serious business 
tool. With it, you can quickly turn a table 
of numbers into a graph, regardless of 
whether the numbers reside in a word 
pmeessing hie. spreadsheet, data base or 
any other application program. And you 
can save and print the graph — all without 
exiting your main application . . . But 
watch out — the program is so much fun to 
work with that you might start graphing 
every set of numbers in sight.” 

Michael Anionoff 

GET YOUR COPY IN AN INSTANT: 

Visit your local dealer and try Graph-in-the- 
Box with your favorite application. Or order 
direct from us and get our 30-Day Money-Back 

Guarantee. Cali now: I ^EW ENGLAND SOFTWARE 

800-633-2252, Ext. 7002. L jj 

RcgiMertd trddemaris; Instani Graphs. Graph-in-thc-Box. Lotus 1-3-3. Muhiplan. <JBa.se. VSkHxiStar. IBM PC. XT, AT. 3270. PC CnnsvrliMe. 
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Payment VISA MC Check 

Bank Draft 

! Card No. 
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Over AutoSwitch EGA. 



ere’s an EGA card to get really 
excited about. 

Autoswitch. “The most versatile EGA 
board on the market today” that “even the 
klutziest novice should have up and running 
in less than 10 minutes!’ ( PC World 9/86) 
That’s partly because it has “the best docu- 
mentation we’ve seen for such cards!’ 


(Infoworld 7/86) 

But “what really sets Autoswitch apart 
is its ability to auto- 
matically select 
appropriate video 
modes from its 
extensive built-in 
assortments!’ (PC 
World 9/86) 

In other words, 
we’ve “consolidated 



the best features of other EGA clones into 
one board, and added an automatic (software) 
switching feature,” (Infoworld 7/86) that 
“work(s) flawlessly.” ( Byte 1/87 ) 

“No board has been more successful 
at improving IBM’s original idea” ( PC World 
9/86), and “none simplifies the mechanics 
and widens the choices as much as Paradise’s" 
Autoswitch EGA card!’ (Personal 
Computing 9/86) 

And that was before we introduced the 
Autoswitch EGA 480 Card with 132 column 
mode, 480 vertical line resolution, and 
extended our already unbeatable range of 
software applications support. 

For the name of your local dealer, call 
( 415 ) 871 - 4939 . 

Pparadise 


,4ut«KSwiU'h Is a trademark (if F’aradise .Systems. Inc. 

IBM i.sarvgi.stered trademark of International Basiness Machines Corporation. 




Outstanding DeskTop Publishing 
For Under $100 


Over 30 fonts 
in a variety of sizes 
and styles. 


1 to 10 columns 
per page. 


Over 250 pieces 
of artwork. 


Automatic text flow 
around graphics — to 
the left side, right 
side, both sides, 
neither side and across. 



Multiple pages in a 
single document. 


30 patterns for boxes, 
fill and lines. 


Vertical, horizontal and 
box lines of any width. 


Fonts with bold and 
italic typefaces. 


Fully Integrated text 
and artwork. 


A surprisingly 
powerful package. 

When you want to produce 
professional looking newsletters, 
flyers and ads, without a lot of 
cost or complication— all you 
really need Is your PC, a dot 
matrix printer and NewsMaster. 

For under $100, NewsMaster 
gives you over 250 highly detailed 
graphics, 30 different type fonts, 
lines and boxes of any width. Plus 
versatile text processing capabili- 
ties, flexible layout options and 
automatic text flow. 


NewsMaster shows you both art and 
text, exactly the way it will appear 
on the printed piece, while you’re 
working. 


Trrou/i o»r fTBn*«ri»«p. 
«c*io1lar ntamauonal and 
domnic VdvctpAcMgn *Mh 
dbenrrnt. 

'Meml}ership is not 
3ulem3tic. You must 
ti/fi up to $et the 
tsenefni.’ 


And, you can choose from four 
different page views and 8 levels 
of zoom. With full editing 
capabilities in any mode. 


Professional results. 

Of course, the real proof is in the 
final printed product. That's where 
you’ll really come to love NewsMaster. 
Incredibly imaginative, high density 
graphics and text. And all from your 
dot matrix printer. 

Visit your local computer dealer 
and get your copy of NewsMaster 
today. Or call Unison World at 
(415) 848-6666. 


NEWSMASTER IS AVAILABLE 
FOR MS-DOS COMPATIBLE 
COMPUTERS. 


True WYSIWYG 


When we say "what-you-see-is- 
what-you-get,” we really mean it. 



Easy to learn, 
simple to use. 

NewsMaster is 
so easy to use, 
you’ll be mixing 
text, lines, boxes 
and clip art into 
multicolumn, multi- 
page documents in 
less than an hour! 



, UllI 

Unison World 

2150 Shattuck Avenue, 
Suite 902 

Berkeley. California 94704 
I (415) 848-6666 

> Unison World is a division of 
[ Kyocera Unison, Inc. 

! NewsMaster is 
! a registered trademark of 
I Kyocera Unison, Inc. 
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VIEWPOINTS 

■ JIM SEYMOUR 


Where e-mail 

SYSTEMS FALL 
SHORT 



Services that ought to be boons to productivity don’t quite make it, because the tools to use 
them are too crude. Lotus’s Express is but a start in the right direction. 


C ommunications software is un- 
questionably-getting better and 
more sophisticated. ProComm, 
Relay Gold, and reportedly the new ver- 
sion of Crosstalk are powerful, flexible 
programs. At the other end of the spec- 
trum, PFS.Access remains a good choice 
if your needs are simple — and we may 
have to drop that qualifier when the inev- 
itable PFStProfessional Access upgrade 
comes out later this year. 

Most interesting of all, though, is Lo- 
tus’s new Express package. Not just be- 
cause of its appealing features and style, 
but because it marks the advent, finally, of 
a new category of comm software: the 
dedicated e-mail comm package. I love all 
those bells and whistles in Relay Gold, for 
example, when I'm trying to solve a tricky 
comm problem; but when all I want to do is 
check my MCI box. they’re superfluous. 

By contrast. Express recognizes the dif- 
ferent needs of the habitual e-mailer. Get 
and a few other products, such as Tran- 
send, have made moves in that direction, 
but none are fully realized answers to the e- 
mail sending, checking, reading, and fil- 
ing needs of that large and growing class of 
PC users who've come to rely on a third- 
party e-mail service. 

However . . . 

Lotus still hasn’t given us a good an- 
swer to what I think has been the most visi- 
ble, most infuriating lapse in comm pack- 
ages: the lack of an easy-to-use, pop-up 
full-screen editor that’s usable while 
you’re on-line, as a refuge from the truly 
horrible line editors lurking within the e- 
mail systems. 


If you haven’t used e-mail much, this 
column won’t make much sense. If you 
have . . . well, I can tell who you are. 
because I can hear you banging your tin 
cups on the table, a la George Raft, shout- 
ing, “Better editors! Better editors! Better 
editors!" 

When you’re on-line, reading your in- 
coming mail, and find a message that 
needs a response, you’re forced into either 
of two options. If you can get by with one 
of those terse, one-or-two-sentence e- 
maily answers. Just peck it in, ignore the 
typos (or hit a couple of x’s after mis- 
takes), and send it. 

EVERYBODY NEEDS AN EDITOR 

But if the message you’re responding to re- 
quires more than just a few words, you’ll 
probably save it to disk, go through the rest 
of your mail, drop off-line, load your word 
processor, write the response, save it in 
plain ASCII form, go back on-line, log on. 



type in the recipient’s name or account 
number . . . 

Whew. Ain’t PC productivity grand? 

You’ll do all that — in the process losing 
most of the immediacy of e-mail — be- 
cause trying to write longer messages on- 
line will force you, inevitably, into using 
your e-mail service’s on-line editor, which 
is so bad that it’s useless. 

But let’s say that instead your comm 
software has a pop-up text editor for those 
times when you want to write a longer re- 
sponse while you’re on-line, then squirt it 
into the system. Let’s say that editor opens 
a nice horizontal window about 60 charac- 
ters wide and maybe 12 to 15 lines high. 

Within that window you compose your 
message. And within that text-editing win- 
dow you’ve got three or four levels of rela- 
tively shallow (to save on Uunsmission 
costs) three-character tabs. You’ve got the 
PC’s usual jump-around keys (PgUp, 
PgDn. Home, and End), You’re normally 
in insert mode but can toggle into replace 
mode. 

There are no margin settings, because 
your text is automatically formatted (with 
word wrap) into lines no longer than are 
visible in that 60-character-wide window 
(which, along with the 12- to 15-line win- 
dow height, is intended to let enough of 
that “live” on-line screen show to remind 
you you’re still on-line and the meter is 
ticking). 

When you’re finished, you give the 
message a once-over. You spot a mistake 
up in the third line; just cursor up and over 
and fix it. Then with one or two keystrokes 
you squirt the message out into the e-mail 
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system — to which, of course, it appears to 
have come hot from the keyboard. 

The editor is smart enough, of course, 
to insert hard carriage returns at the end of 
each of those 60-character-or-shorter lines 


as they feed out into the e-mail system, to 
avoid gagging the system with lines that 
ate too long. 

Bingo: your comm software has out- 
smarted the c;lowns who built the e-mail 


THE ALTERNATIVE! 


IMAGAZIWEI 

I i> I r n K ' s ( i( i> I < »; 



640K RAM. 6/8 MHZ, 1.2M FDD. F/H Disk Con- 
troller. 2 Serial Ports, Hi-Res RGB Board w/PR, 
195W Power Unit & Keyboard. Monitor extra. 
Compatibility Guaranteed. FCC/VDE Certified. 
U.S. origin. 


Order Desk n. 

(800) 538-8157 National 
(800) 672-3470 California ^ 

Ask for Dept. 864 

Copenhagen London 

242 54 10 01 640 9130 


HiTech 

l■leraalion•i. Inc. 

A KMf COMPANY 


Niirnberg 
0911 333923 


1435 McCandless Drive 
Milpitas. CA 95035. 
(408) 263-3300 
TLX 501422 HIT 

Paris 

(1)45974529 


SAM 3001 AT is a trademark of HiTech International Inc. 
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systems’ line editors (though to be fair, 
these make more sense than full-screen 
editors, which would be shipping charac- 
ters back and forth endlessly at 300 to 
2,400 bits per second to give you that full- 
screen freedom). 

You can roughly simulate that kind of 
convenience now by loading a pop-up edi- 
tor accessoiy , such as the one in SideKick, 
along with your comm software. But that’s 
clumsy and lacks the special features, such 
as hard carriage returns at line ends, you 
need for e-mailing. That editor ought to be 
in the communications program. 

CALLING SYSTEMS DESIGNERS 

There’s nothing hard about coding and 
adding that kind of pop-up editor to a 
comm program. The hard work is in seeing 
that it’s needed, and that doesn’t happen 
until we get enough people who design 


■ Trying to write longer 
messages on-line will 
force you, inevitably, 
into using your e-mail 
service’s on-line 
editor, which is so bad 
that it’s useless. 

software to use e-mail systems themselves 
so they’ll notice what they’d like to have in 
such a package. 

That's begun to happen, and it’s a good 
part of the reason why we’re seeing such 
mail-fetching packages as Express. A pro- 
gram like Express, which captures every- 
thing for a later, off-line reply (but pre- 
serves such nice details as auto-addressing 
of responses), in one sense finesses the 
need for a decent on-line editor. 

But not everyone wants a background- 
function auto-fetching e-mail comm pro- 
gram. Many of us will continue to prefer 
interacting directly — on-line — with e-mail 
systems. For that we need decent editors 
built into our comm software . GIS 
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WHAT THE HECK! 



ProDesign 11 — Still $299! 

I ProDesign II — the Easy-to-Use CAD System. The CAD 
I system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
I system that still costs only $299! 

How do we do it? Our accountants said to raise the price 
I to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it's impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 

I And our customers said $299 is great. So, we said: 

"Aw . . . What the Heck! $299 it is!" 

I Now, two years after its introduction. ProDesign II is one 
I of the world's leading CAD packages. It has features pre* 

I viously found only on CAD systems costing thousands of 
I dollars. For the single price of $299, you get these features 
I and more: 

I • Support for more than 1 80 printers (including color 
printers) 

• Support for more than 80 plotters, with plotter optimi- 
zation. 

• Easy-to-Use single keystroke commands. 


• On-screen menus accessible with a mouse. 

• Comprehensive drawing commands, including the finest 
curve fitting in the industry. 

• Editing features unsurpassed by ANY other CAD package. 

• Extensive snap features. Including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc. intersection, and perpen- 
dicular. 

• True Auto Dimensioning with several formats. 

• Extensive Layering features. 

• Full Macro capabilities. 

• Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 

• Complete hatching with up to 40 different patterns. 

• Area and length calculation for line curves, circles, etc. 

• Full Zoom. Pan. and Rotate capabilities. 

• Capability to transfer drawings to and from other programs. 

• Capability to Break/Tnm Lines. Curves, Circles, Arcs, and 
Ellipses. 

• Many more features — AH for only $299! 

Where do you get ProDesign II? See your local computer 
dealer, or contact: 

An^erican Small Business Computers, Inc. 

118 South Mill Street 
Pryor. OK 74361 
(918) 825-4844 
Telex 9102400302 

Want more information? Call or write fora detailed brochure \ 
and a free demo disk! 


PRODESIGN II STILL ONLY $299! 
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QREJUr 
IBM PC 
SOFTWARE 
UNDER 
$ 10 ! 


romHAK SOnMUM-Our best-sell- 
ing programs, just $7.95 each — exclu- 
sively designed and fully guaranteed 
by Software Express/Direct. 

SPfCUl Ofmt Bur may two 
Ifam for tn,9B mm throo for foot 
n4M. or four m moro for hit 
t4 ,9 t outh uuB out ovou moro 
ouf u o for your monoyl 

ciim— a umi 

AmEnlB Fast win- 

dow design does all standard 
loan calculations, including 
missing factor option to calcu- 
late monthly payments at vari- 
ous interest rates. Fast and 
easy printing of all tables. 





EUSbIb Stop cutting aftd tap- 
ing your iweadsheet mod- 
els. ..1-2-j Printer easily prints 
models of all spreadsheet pro- 
grams sideways on your EP- 
SON or IBM dot-matrix printer. 


crnNKurrmusornmEf 

$m~UBB SmiAtBBB gaWar s Pro- 
fessionally- written business 
letters, suitable for many com- 
rT>on business situations, 
ready to use and customize 
with any word processing pro- 
gram. 



PC Great program for special 
events — prints continuous 
banrwr messages in seven- 
inch high letters on your PC 
^nter. Includes typestytes for 
EPSOMtibm dot-matrix printers. 



h Includes the 
most commonly- used invest- 
ment calculations. Fast win- 
dow design includes Future 
Value. Investment and Annuity 
Returrts. Regular Deposits and 
lots more, including fast print- 
ing. 

□MW nut Oavaiab* N 


■ Great get- orunized 
program prints the fiimame 
contents of your disks in re- 
duced-size type on commonly 
available seff-stick disk la- 
bels, on your dot-matrix 
printer. 


□rvr tUBTIM taMtaprf 

PfrmmMAtllm Help Bold 
Adventurer Buster Cheops 
reach the jewei-encrusted urn 
at the top of Tut's Pyramid. 
Fun. fast, and very sneaky! 
(Color/Graphics req'd.) 


□MOMMD CMM A 
Cba^ Chaos Great beginnefs 
Chess. Eight skill levels and 
hours of fun. ..nothing like It at 
three times the price (Color/ 
Graphics req'd.). 


» (AMD COMRtrmim DC OEEMEDE who've already 

gotten more value for their software dollar with powerful Software Express/Direct products. 

TM EommSE CMANMK Incredible software values carefuilv selected, evaluated and documented by our 
editorial staff.. .all programs shipped on high-quality diskettes for Instant use. Minimum order is SlO if these are 
from us— Order as many more as you like. However. TTyr — " - -r-ij-:,. .il.-. 


you may also order less than this $10.00 minirryum. 


Superb v«iue m a project mert- 
agemem peckatei An axc eilen t 
and complete GANTT and PERT 
protect maruier lor the PC. 

Aiao feeturea full charting ca- 
pebiiitiet (C3270691)|lLJh 


Good inventory conuol program 
for the amall l^«nna 
rB3270781U* 


J Create 

mfkMte cuitom detsbasea for 
your own applicationa An ex- 
ceiiorK. full-featured detabau 
program at a super price 
(B22707«i)r“ “■ 


useful Ousiness math end ste- 
tittict functions 
(e2270981)gMh 


sign cut-out command cards 
for your favorite programs (EP- 
SON/IBM dot-matrix printer 
reqdl ie22709Sl)4LM 


' Generate calenders for 
any month end year 
(82270961)gUO 


ceilent. complete tutorial cov- 
ers all aspects of PC use for 
the nwice colorful and ii — 
active’ (E2280971jr 


Excellent for ynung comput- 
ensu teaches s young child 
how to spell end type at the 
keyboard (CoiorrGrephics 
req'd.) (B2280451)|kM 


niDlfCH nrMK Improve 
your typing skills with this 
senes of keyboard drills 
(E228Q791)g3LSO 

S eat raplacement for the DOS 
R command with many more 
useful features, including file 
son. rile attributes, many dis- 
piey options and much more 
[E3200l82)gaj> 


utilrty to prevent 
screen burn-out— automatic 
limed screen lum-orr (not Her- 
cules or PCjr compatiblel 
(E2200341)<LJ» 


Recreate the major battles of 
the Cml War— see if you can 
beat History. (B2281751)7Sg 


□Mff MWI Memory-real- 
darn program., cures dlih honk 
end incraeaes your diah orive's 
tpatfl by almoei (Not for 
PCjr). (E32004Sl)|Ut 


drive problem? Full OtagnocUca 
for your floppy drivea. 
(E2200461)fLM 


* Displays 

amount of memory aiioceted 
for each memofy-nasklent pro- 
gram (Not for PCjr] 
(E320C«41)ISt 

xnize EPSON power with two 
pnMrams Set different IBW 
EPSON printer fonts from 
DOS. slao memory resideni 
screen utility to print entire 
IBM character set 
(E2220171)|ajO 

ourrm ouAun 

' At last. pfofeMionai- 


printer (E3220291)| 


Seve 

printing tune allows you to 
print documents while fuming 
other programs 
(E32204«l)f“ ‘ 


program to custom configure 
diffareni fonts on sny dot- 
matnx printer. 

(E2220»S1)| 


puter an with your PCI Excel- 
lent basK graphics creation 
program using cursor keys 
(Color/Graphics 
reo’d I (B22S21914 


Com- 
pose and play musw Kores on 
your PC iColorAjraphtcs req'd. I 
{B22S1611)|LM 


» Elec- 
tronic keyboard to play your 
«m music 
(E2250651l| 


I Excel- 
lent. versatile home financial 
analysis program snaiy» 
common househoiO expendi- 
tures (B226019l)|^ ““ 


OJ-J fWMf OMm* 

Draw now cherts using Lotus 
1-2-3 |raq'd.).(A2270111)7S8 


□—CiMlUim Handy 

retirement planning program 
caicutetea your IRA... how 
much to Oapoeit.nat worth at 
futurt lime. etc. 
lB2280171)|Ut 


alog your household eeiong- 
inga.. good for home ir^rance 
puipoaea. (B226O2S1)|BM0 


complete, excellent genealogy 
package to Oocument family 
ancestry (B2260972)|tJt 


the PC to generate random 
lottery rwmbers 
(B2260912)7lg 

□IMMIflliVfBVI 

Name ststeWcapilaia - uses 
graphic U S A map popular 
and educational (CoioriGraph- 
Ka req'd.) (B2281781)4&M 


_ iThe com- 

plete astronomical information 
package data for all plansta 
and graphic ditplM for a 
given date (Coior/Gr^ict 
req'd.) (E2282961)#iLM 


tries to sink moving ships from 
your keyboard 

(B2290111)H» 

□KMNMUFinsHy. pm- 
baM for the PC' Plays just like 
the old mechanical games txx 
without alt of the quarters and 
the wasted space Smooth flip- 
per and ball action (Cotor/ 
Graphics faq;d_). 
(E3290191)f3.M 


Similar to the areada 
favortta FROGGER. 

(E2301171U 


Dodge and 
bleat ttMaa crazy loace roekal 
Great versien or the dsaaic 
"Aatarelds.'' Not AT or PCjr 
compatible (Color/Gn^lcs 
raq'd.) (E329519i)|tJt 


_ The 

feta of our Nation la m your 
hands! Defend major cities 
against a surpnsa mlaalie at- 
tack iCdior/Qraphics raq'd.). 
(E3291191)| 


a WWl dpfftghi wflh the notori- 
ous Rad wm «mila defending 
your home base. Not PCjr com- 
patible (Color/Graphica raq’d.) 
(E3290181)#S.M 


_ IFa good 

golf game for the etmehatr 
^er {£2290271)1““' 


ctllenc. interesting Astrotogy 
program Produces Star Charts 
artd personalized Astrological 
report for your birthdata 
(E2290591)#SJO 


_ IffA sHhu- 

lation of a global thar- 
monuclaar war with the 
Russians (ColoriGraphtcs 
roq'd.l (B22912S1||LM 


dona computanzad version of 
the Monopoly boerd game 
CotoriGraphiCS lugiested 
(e3290381)|&M 


OCAMUE tAENmREi 

excellent adventure fantasy 
game (E2290781)t“ “ 



MVP IP 4*% 

mooRAm~ 


couacnom $4S,9S 


□35 value-packed Software Channel programs for 
Business and Personal productivity - it's our entire 
collection of Business programs in the Software 
Channel, and It’s just $48.95 - you save $12.55 or 
20% off regular (Kices. (E1272091). 

rw PMIf COUlOIOIf 4M.M 
□Save 40% OfO the price of all Software Channel 
Game titles in this play-packed Collection. Includes all 
54 arcade, adventure, and strategy games - you save 
$45.30. (£1292092) 


Your complete satisfaction with all of our software products is our most important goal. If for 
any reason you are not satisfied with any program you purchase from Software Express/Direct, simply return it to 
us. along with the original packaging, within 30 days of purchase, and your purchase price and shipping costs 
will be promptly refunded. 

lO OMMS NOW, OIU lOU-nMIi 


1 - 800 - 331-8192 

VISA or MASTERCARD accepted. ..In Ml. call (313) 822-0603 

mSSeftwar^xpress 

AmericefsInsts^SoftvmBOxTiperv DIRECT ' 




NAME 



STATE 


I use an; DIBM PC DPC XT DPC AT DPCjr CXompaq CDOther (Speciiy): 

ORDER fOnit $ (Orders under $15.00. please add $1.50 shipping and handling). 


MRTNOD OF PAYMRMTt DCheck enclosed DVISA DMASTERCARD Enter credit card number below: 

ftignaturn 


EXP. DATE . 


I Call our Toll-Free number for fast shipment— VISA or MASTERCARD eccepted. 
« Check the boxes next to the desired program titles, fill out address f^ at right, enclose check 
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Make 

Flashy Programs. 


In dBASE, Turbo Pascal, BASIC, C, COBOL, Fortran, 1-2-3, DOS. 


New! Flash-Up™ Windows. 

Instantly (lash-up menus and help windows. 

From within almost any program language or application program. When the user 
makes a menu selection, a sequence of keystrokes is sent to the running program os 
if the user were typing it at the keyboard. 

A keyboard macro utility that your programs can control! 

Just like keyboard macro utilities, Flash-Up Windows con be used to send 
repetitive keystrokes and simplily commands for your users. 

But Flosh-Up Windows con do more. Your programs con send commands directly 
to Flosh-Up. Powerful commands that control when and how windows appear. 
Flash-Up is a perfect tool for controlling programs and entire systems via menus. 

The powerful window editor allows you to create windows, change their size, 
location, and color - oil outomoticolly. 

Works with DOS, BASIC. Turbo Pascal, C. COBOL. Fortran. dBASE, 1 -2-3, R:BASE 
... and most other sottware. S90. 



Bit tnstinWg 


kUtt bdstiif Mtr 
UlUsfeM .I 


Flash Code.™ For dBASE II, III and III+. 



The most powerful, most complete program developer lor dBASE II. III. and III - . 

Use Flash Code's advanced screen design editor and see how incredibly easy 
screen design can be. Draw boxes, lines, and select colors. Specify special 
parameters for edit checking, initial values, calculated fields, etc. All within one. 
easy to use editor. 

Then tell Flash Code to write the program. Based on your screen designs. Flash 
Code con generate o full dotobose program. Well written code that you con use os 
is, or merge with your own programs. 

Menus and help windows add a new dimension to your dBASE oppllcatlons. 

Flash Code includes its own dBASE window editor. Use the window module to 
flosh-up windows ond screens instantly. The windows ore easily converted when 
you move to the added power ot our Flosh-Up Windows product. 

“ . . 0 truly rermtkoble product. Brand new, state-ot-the-art and actually tun to use 
The windows make it an even more amazing product * 

— Gory N. Prague, Aulha, "The dBase III Programming Hondtxxrk" 

Flash Code. $150. 


Screen Sculptor.™ For IBM BASIC, Turbo Pascal, and Quick Basic. 


Create screens In minutes, then Screen Sculptor writes the program. 

In IBM BASIC, Turbo and Microsoft Pascal, and Quick Basic. Simply "draw" your 
screens with our advanced screen design editor and replace hours of tedious work 
with minutes of creative design. 

Move pieces of the screen around, select colors from o menu, draw boxes, lines, 
point, repeat lost character. And more! Specify variable names, data types, 
acceptable data ranges, pictures for edit checking, etc., and yau're ready to go. 
Generate tested program source code to merge with your own program. 

Based on your screen design The generoted progrom flashes up the screen, 
allows data to be entered by the user,''ond edit checks the input data 

"... so well done that you may not need to refer la Ihe manual " 

. . an exceptional product that Tills a real need in Ihe development ol new programs . " 
— Computer Language 

Screen Sculptor. SI 25. 





No Risk Demo Offer! 

Order any package and receive a 


separately sealed demo disk of the 
product. Use the demo ond the 
manual for 30 days If you're not 
satisfied - for any reason - 
return the entire package for a full 
refund. 



Credit card orders call 24 hrs day: 
1-800-872-8787, operator 310. 

In GA 1-800-874-5112, operator 310. 

All other orders and inquiries call or write 
Software Bottling Co.. 6600 L.l. Expwy., 

Maspeth. NY 1 1378. 718-458-3700. 

Requires an IBM PC. XT. AT or true compatible. 256K. 

Not copy protected. 

CIRCLE 530ON READER SERVICE CARD 
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You can fool 
some of the people 
all of the time. 
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When it comes to choosing the best monitor, you can’t 
get more serious than the Princeton HX-12E. 

The HX-12E switches automatically from CGA to 
EGA for complete IBM compatibility at the best value. 
And Princeton delivers performance to meet your 
immediate needs today. And every day. Right away. 

But thatk just part of how serious we are. At Princ'eton 
Graphic Systems, we believe the best monitor is still the 
monitor with the best picture. 

The Princeton HX-I2E set the image standard in 
display technology. Our advanced design features the 
finest dot pitch (.28mm) to create the sharpest, clearest 

IBMMoM S1S4 Jimmdol pitch. NEC MuRlaync .Sitnm dot pdch. PrIncMon HX-12E .28 mm dot pitch 


and most colorful image of any monitor in its class. It’s 
a difference you can see, and it’s the difference that gives 
you the visible edge. 

So the next time you’re wondering who makes the 
best monitor, take a look at the Princeton HX- I2E. It’s 
where you’ll find the finest components matched to the 
highest engineering standards for uncompromising 
performance and value. r''TV^K 1* 

And we simply can’t j |\| C 1* | 

picture it anv 

other way. And that’s GRAPHIC SYSTEMS 

no fooling. THE VISIBLE EDGE 

601 Ewing Sir««t, Bldg A. PrlnccKm. New Jcrtwy 06540 (609) 6831660 E«t 61 
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’“With Every dBase in Phis, 
Get a Cross Writb^ Instrument 

FREE! 

Qtmnlities Limited 


Logicsoft is a Distributor for 0\cr 250 Leading Manufacturers 
and Publishers of Computer Products Including: Ashton Tate • AST 
NY STATE! 1-800-235-6442 (516) 249-8440 • Compaq • Epson • Haves • IBM • Leading Edge • Lotus • Microsoft 

Customer Service: t -800-431 -9037 NYS; 516-249*8440 , Okidata * ScasatC • Word Ptricct 

110 Bi-County Blvd., Farmingdale, NY 11735 ^ 

Logicsoft Europe BV: Baarsjesweg 224. Amsterdam Holland 
EUROPE: 020-83*4864 FAX #516-249-5289 


1 - 800 - 645-3491 


dBase, dPen. 


When the ball point pen was introduced, it immediately 
became indispensable. Newr again would you have to 
struggle with leaky, messy fountain pens. The same is true 
for database management software. From its inception, 
it has become a necessary part of the business 
mainstream. At least that’s what anronc who’s ever used 
one will say. 

But, the most indispensable database of 
all is dBase,^ outseUing all other 
databases combined. And with good 
reason. dBase is more powerful, more 
flexible, has more features and is eas- 
ier to use. And now it’s easier to learn 
and more powerful than ever thanks to 
its newest version, dBase III PLUS. 

But that’s not all. 

In honor of the dBase’s one 
millionth sale, and for a limited time, 
when vou purchase dBase III PLUS 
from Logicsoft we’ll include another 
indispensable tool, the world famous 
Cross^ pen. A free gift from Logic- 
soft, the world’s largest direct dis- 
tributor of computer products. 

Logicsoft offers version guarantees 
on all software, free overnight deliv- 
ery corporate volume discounts and 
custom leasing programs making 
us dStandard of the industry. 

In fact, some people think we’re as 
indispensable as Ac products we sell. 

Or give away. 


The Largest Direct Distributor 
of Software and Hardware Products 
...in the World. 


J 
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Free on-site service an 



IBMAT-30Mb 

• 8 MHz • 512K • 30 Mb IBM Han) Drive 
(Full Heioht, w/controHer) • 1.2 Mb Half/ 
Height Flopw • Eight Expansion Slots 

• 1^ Enhanced TC Keyboard • Serial/ 
Parallel Adapter • Free 90-Day On-Site 
Service Contract • Color or Monochrome 
Monitor Arailable as Option 

• Putchats Price; S4,19S 

Lease for $171 per month 


IBM XT 286-20 Mb 

• 6 MHz • 80286 Based CPU • Zero Wait 
States • 640K • 1.2 Mb Half/Height 
Floppy • 20 Mb Full/Height Hard Drive 

• Serial/Parallel Adapter • Eight 
Expansion Slots-(5) 16-Bit. (3) 8-Bit 

• IBM PC Enhanced Keyboard • Free 
90-Day. On-Site Contract • Colof or 
Monochrome Monitor Available as Option. 

• Purchen Pitce $2,799 

Lease for $110 per month 


IBM XT-20 Mb 

• 512K • 20 Mb IBM Full Height Hard 
Drive • 360K Floppy Drive Half/Height 

• Eight Expansion Slots • IBM Enhanced 
PC Keyboanl • Asynchronous Communi- 
cations Adapter • Free 90-Day. On-Site 
Service Coritract • Cotor or Monochrome 
Monitor Available as Option. 

• Purchen Prka $2,299 

Lease for $98 per month 


AT&T 6300 

• 640K RAM Memory • One 360K Floppy 
Drive • Seven Expansion Slots • AFST 
Keyboard • High -Resolution Monochrome 
Graphics Card • High -Resolution Mono- 
chrome Graphics Monitor • Serial & 
Parallel Ports • GW Basic and MS. DOS 

• Free 90-Day, On-Site Service Contract. 
Colot Monitor Optional. 

• Piitchen Price: $1,399 

Lease for $60 per month 


r 



FRIE ON-Sm SERVKE" 

With the purchase or lease ot 
most systems you receive 90 
days ot free service at your 
f^ility. Over 96 authorized 
service centers to serve you 
throughout the U.S. with an 
average 4 hour response time. 



LOWEST pma 

COMMITMENT- 

Because we are 
the largest direct 
distributor, our 
buying power 
allows us to offer 
the lowest possible 
prices on our wide 
range of products. 




FRS OVERNICHT DEUVBIY- 


Buy It today, use it 
tomorrow on 
orders totaling 
over $100. Due to 
certain restriction) 
some bulk Items 
and orders under 
$100 are shipped' 
UPS FREE (within 
Cent. U.S.). 



LOGKSOFT 

OBTOMER 

SERVICES 



TOLL-FREE 

CUSTOMER SERVKE- 

On-line 

computer system 
allows instant 
access to 
customer 
information. 
Call 1-800-431-9037. 


LOGKLEASE- 



Allows affordable low 
monthly payments, helps 
eliminate equipment 
obsolescence, offers 
outstanding flexibility 
plus possible tax 
benefits. 24 hr. lease 
approval by phone 
(on orders over $1000). 



SYSTEM CUSTOMOATKNi- 

Your system customized 
to your needs plus Free 
48 hour configuration, 
testing and burn-in 
ser^ce so your system is 
ready to run u^n delivery. 


• No sureftargefor MasterCard. VISA. AmarfcanEiQKess C.O.O.. money order, checker PC's (please cantor price vertfication|* No sales tax on orders shipped Outside N.Y. Stale- Please 
add 2K tor insurance and handling (13.00 mlnimuni) (M'l orders add’l) • We do not M untU «m ship. AA products covered by inig's tvarrarty. Oetectlw merchandise may be returned tor 
repair or etchwtge only. We do not guarantee compalibiMy Any goods relumed tor credit are subieci to a lOS restocking ch^ AN prices and policies subject to change without notice 


V. 





5 YEAR WARRANTY 

L(X)k for the items printed in red 
to identify Logicsoft’s own iine of 
computer hardware products. 

They are fuiiy compatible with, but 
priced well below, the major 
manufacturers. You save— not by 
our use of inexpensive labor and 
parts— but through state-of-the- 
art technology. 

Each prodtK^ carries our 
5 year unconditional replace 
or repair warranty 


Logical AHeraorives 
From Legksofl 



SUPER HIGH RiS LOGK DISPLAY 

This low cost Multisync alternative is perfect 
for any application r^uiring superior 
resolution and wide scan frequencies. 

• 26 MHz Band Width • Emulex, Persyst 
BoB, BoB 16 Adapters or Equivalent 

• Seven Color Monochrome/ 16 Colors 

• Resolution 800 H. x 400 V. (Non- 
interlaced) • Display Area 245 mm. x 

170 mm. • Scan Frequer>cies-24B3 KHz H. 
50/60 Hz V. • Connector-9 Pin D Shell • 

Negative TTL Levels. $499 


I 
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20 niHCnON ENHANCED 
LOGIC KEYBOARD 

Features enlarged 'return” and shift keys for 
superior keytx>ard handling: • Compatible 
with XT ABO AT Type System and Fully 
Compatibles • Separate Numeric & Cursor 
Control Keypads • 105 Key Layout • Cable 
Exit from Right or Left Side • 28 mm. Rise 
Height • 20 Function Keys • Key Function 

Status Lights. $99 


PRINTERS* 

EPSON 

EX 800 (80 column, 300 cps) 

Low Price Calil 

EX 1000 (136 column, 


300 cps) Low Price Call! 

FX-85(60 column) Low Price Call! 



FX-286 (136 column) 

S Low Price Call! 


The NatkNi's I 
aRid f 


LQ 1000 (136 column) 

Low Price Cali! 

LQ 2500 (136 column. 

324 cps) Low Price Call! 

NEC 

Pinwriter P-5 Series 

Low Price Call! 

Pinwriter P-6 $489 

Pinwriter P-7 669 

P6 Color Printer 599 

P7 Color Printer 799 


OKIDATA 

182 Plug & Play 259 

192 Plus (IBM) 379 

193 Plus (IBM) 558 

290 Series Low Price Call! 

2410P Plug & Play 1759 


PANASONIC 

KX 10801 219 

KX 1091 I 299 

KX 1595 549 

TOSHIBA 

P/S 321 (IBM) 489 

P 341 695 

P/S 351 (IBM) 1049 


arizEN 

MSP 10 299 

MSP 15 399 

MSP 20 339 

MSP 25 499 

Premier 35 509 


PRINTER BUFFERS 

QUADRAM 
Microfazer Series 
Low Price Call! 


LASER PRINTER* 

CANON 

Laser Printer LBP8A1 .... $1985 

Laser Printer LBPaA2 3089 

HEWLETT PACKARD 

Laser Jet 2489 

Laser Jet Plus 3199 

Laser Jet 500 (-f) 4299 

PLOTTERS* 

HEWLETT PACKARD 

7475A $1629 

7550 3275 

HOUSTON INSTRUMENTS 

DMP 40 855 

DMP 41 2549 

DMP 42 2549 

DMP 51 3789 

DMP 52 3789 

DMP 52 MP 4259 

MONITORS* 

AMDEK 

Color 600 RGB $349 

Color 722 (EGA Comp.) 499 

Color 725 559 

12" Amber 310A 149 

IBM 

Color Monitor 525 

Monochrome Monitor 209 


Enhanced Color Display ... 679 

NEC 



Multi -sync color 

w/swivel base $599 

PRINCETON GRAPHICS 

RGB HX-12 (690x240) 449 

RGB HX- 12E (EGA Comp.) . . 535 

RGB SR-12 569 

RGB SR-12P 689 

Amber Max 12E 165 

QUADRAM 


Amberchrome 12* . . 
Enhanced Graphics 
Monitor w/swivel 

TAXAN 

660 12* EGA 

720 14" CGA 

118 12* Green 


14 

52 

52 - 


MULTI- FUNCTION BOARDS 


AST RESEARCH 

Six Pack Premium $319 

Six Pack Plus (3e4K) 239 

Rampage w/256K 249 

Rampage (AT) w/512K 449 

Advantage (128K) 369 

I/O Mini Half Card 119 

I/O Plus II 125 

COMPUTER PERIPHERALS 

Overachiever 512K 349 

LOGICSOFT 



Logic Board (Lotus/Intel/ 
Microsoft Expanded 
merrK>ry speohcation) $139 



Logic (AST Compatible) Multi- 
function Board w/OK . 99 

W/384K 155 



Logic (AST Compatible) AT 
Multifunction Board W/128K 
(Expandable to 2X) Mb) 199 


Circle #400 on reader service card. 
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Increase your productivity and expand your 
knowledge quickly and easily with state-of-the-art 

TRAINING VIDEO CASSETTES AND DISKS 



One person or an entire 
staff can work smarter, 
better, and faster using 
these effective interactive, 
hands-on training programs 
right at your PC Novice, 
intermediate and exper- 
ienced users of business 
software can profit by 
learning to use the most 
popular software quickly 
and with measurable 
results. 


MICRO VIDEO Learnlim Systems 

S ara guaranteed because they’re desigrted 
with oomparHes Ilka Aahton • Ite and 
Microaofl. Over S(M of the Fortune 2JXX> 
are using these Leamirtg Sys t e ms today. 
VHS or Beta. 


dBASE III Plus 
IBM PC Pnmer 
The 1-2-3Leamir>g 
System Release (20) 
Running MS DOS 
Multimats Advantage 
Symphony 


RETAIL 

$495 

$295 

$495 

$495 

$495 

$495 


LOQICSOFT 

$359 

$259 

$359 

$359 

$359 

$359 


Whsn purchased with 
correspondng pmobcf SAVE $20 


Cdm-InteWgMSC* SUDDEN KNOWLEDGE 
On AMr ItaMng Programs. 

New Co -Residerwy Feature^ allows switching b e tw e en 
trawMog program and appii cO ion program. Tbu can 
immediataly practice skis acquirad in the training program 
through actual appkcation program use 


Advwxrad Lotus 1-2-3 
Analyzing Financial 
Statements with Lotus 1-2-3 


Bunding a Busmees 
Plan with Lotus t-2-3 
dBASE III Plus 
IBM PC/AT 
IBM PC/XT 
LotUBl-2-3 
Managing Mxir Business 
wNh Lotus 1-2-3 
MulUplan 
Symphony 
Mbrd Perfect 
M/ordstar 


RETAIL 

$124.95 


$149.95 

$149 95 
$124.96 
$124B5 
$124S5 
$99 96 

$149.96 

$99.95 

$124.95 

$124.95 

$124.95 


$109 

$109 

$09 

$09 

$09 

$75 

$109 

$75 

$09 

$09 

$09 


tVhan purchased with corresponding prodtcr SAVE $5 


Free overnight delivery on software 
for all your IBM PC applications! 


WORD PROCESSINO 


Display Write IV $339 

Microsoft Word 3 279 

Multimate Advantage . 309 

Office Writer 269 

PFS Professional Write ... 1 1 5 

Volkswriter 3 139 

Word Perfect 209 

Wordstar 179 

Wordstar Pro Pak 239 

Wordstar 2000 245 

Vfordstar 2000 Pius 289 

XY Write III 219 

WORD PROCESSINO 
ADD-ONS 

^ncy Font (FX) $139 

Punctuation & Style 75 

Turtx) Lightning 59 

Word Finder 55 

Word Perfect Library 69 

DAIASASE MQMT. 

Cornerstone $ 69 

d Base III Plus 419 

d Base III Lan Pak 595 

Foxbase Plus 259 

KnowledgenTan/2 309 

PFS Professional File . . . . 145 

Paradox 449 

Powerbase 185 

Q & A 245 

R: Base 5000 265 

R: Base System V 359 


Reflex 95 

Revelation 519 

DATABASE MQMT. 
ADD-ONS 

Clipper $349 

dGraph Ml 149 

Ext. Report Writer 99 

Genifer 209 

Quickcode III 149 

Quick Report 149 

Quicksilv^ 379 

SPREADSHEET/ 
INTBQRATBD 

Ability $ 69 

Enable 349 

Framework II 419 

Lotus 1-2-3 329 

Microsoft Multiplan 119 

PFS First Choice 95 

Smart Integrated 459 

Supercalc TV (NEW) 285 

Symphony 459 

SPREADSHEET ADD-ONS 

HAL $109 

Lotus Report Writer 99 

Quickcode for 1 -2-3 85 

Sideways 45 

Smart Notes 49 

Spreadsheet Auditor 95 

SQ2 65 

DESKTOP PUBUSHINO 

Click Art Personal 
Publisher $115 


Harvard Pro Pub. Low Price Call! 
Page Maker . . Low Price Calll 
Ventura Low Price Call! 


QRAPHICS 

Chartmaster $21 5 

Diagram Master 195 

Energraphics (NEW) 309 

Freelance Plus 319 

Harvard Presentation ... 249 

Map Master 229 

Microsoft Chart 179 

Sign Master 149 

CAP/CAM 

AutoCAD 2S $2,195 

Auto CAD Basic 247 

Drafix 1 229 

Generic CAD 79 

Pro Design II 179 

LANGUAGES 

BASIC Compiler (MS) . . . $245 
C Compiler (MS) (4.0) ... 279 
COBOL Compiler (MS) ... 425 
FORTRAN Compiler 

(MS) 217 

Lahice C Compiler 259 

Macro Assembler (MS) ... 97 
Pascal Compiler (MS) ... 183 

Quick Basic (MS) 67 

True Basic 119 

Turbo Pascal (plus BCD 
88087) 65 


PROJECT MANAGEMENT 

Harvard 1blal 2 . Low Price CaMt 


Microsoft Proiect $^ 

Super Project Plus 295 

Timeline 235 

FINANCIAL 

Managing Vbur Money .$115 

Dollars K Sense 107 

ACCOUHTINQ 

BPI Entry $189 

Computer Associates 

Low Price Calll 

Great Plains 449 

Open Systems (3X)) 419 

MISC/UnUTIES 

Carbon Copy $139 

Cforrcurrent rC DOS 249 

Copy II PC 35 

Crosstalk XVI 99 

Dan Bricklirfs Demo 65 

Disk Optimizer 35 

Fastback 95 

Microsc^ Windows 67 

Norton Commander 49 

Norton Utilities 55 

PC DOS 3.2 85 

Prokey 4X) 79 

Remote 99 

Sidekick 47 

Superkey 45 

Traveling Sidekick 55 

XTREE 39 


2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491 

• Brand new Programmer’s Language and Utilities Guide •A • Brand new Productivity Guide • Full line catalog oi software 

convenient and valuable listing of timesaving tools for the enhancements for the business professional • Full descriptions of 

programming professionaj • Complete with product description. templates, memory management, menu management, backup 

software, training, and much more. 

Circle #400 on reader service card. 
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GbsSlipShcet-001 


Foldout slip-sheet 




1. Open the foldout page 

2. Insert this sheet with 

1. Front side touching the free page Fre.eiia 

2. Arrow pointing to the foid sup-meet 

3. Slice the foided edge 




4. Close the page and slip-sheet 








Folded edge of the page 
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Back 


1. Follow Instructions on the other side 


d overnight delivery 
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[ompaa Deskpro 
186-40 Mb 

‘ 16. 8 S 4 HMz aock Speeds • 1 Mb 
MM Memory • 80386 ^sed CPU • One 
K) Mb Hard Drive (w/ controller) • One 
1.2 Mb Half/ Height Floppy Drive 

• 6 Expansion Slots • Compaq 101 Key 
inhanced Keyboard • One ^ri^ One 
’arallel • Color or Monochrome Available 
IS Option. 

• Purchase Price: $5349 

jease tor $203 per month 


Compaq Deskpro 
286-40 Mb 

• 640K RAM MemoiY • 80286 Based 
CPU • One 40 Mb Hard Drive 
(w/controUer) • One 1.2 Mb Half/Height 
Floppy Drive • Seven Expansion Slots 

• Compaq Keyboard • Graphics Card 

• One Parallel Port • Free 90 Day. On- 
Site Service Contract • Color or 
Monochrome /Wailable as Option. 

• Purchase Price: $3395 

Lease for $154 per month 


rnxniAXP 

W/20Mb 

IBM XT Compatible with speed of an AT 

• 512K of RAM Memory (Expandable to 
640K on Mother Board) • 80286 Based 
CPU running at 6 MHz • One 20 MB 
Hard Drive • One 360K Floppy Drive • 

5 Expansion SMs • ITT Keyboard • 

One Serial Port □ One Parallel Port • 
Color or Monochrome Monitor Avalable 
as Option. 

• Purchase hice: $2,199 

Lease For $92 per month 


Enhanced Leodbig Edge 
ModelD 

• S12K RAM Memory • 12006 Internal 
Modem • liw 360K Half/Height Roppy 
Olives • Four Expansion Slots • Keyboaid 

• text Display Card • Monochrome Monitor 

• One Serial Port and Parallel Port 

• Software Bundle • Color Monitor 
Option /ivailable 

• Pwchan Price: $1J75 

Lease for $59 per month 
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Hue Chip/ 
by Hyundai 
IBM PC/XT 
kOmparible 

i12K RAM Menrory • 4.77 MHz • One 
eOK Half/Heiglit Roppy Drive • Six 
ixpansion Slots • Low Profile Keyboaid • 
lerialf Parallel Ports • 130 Watt Power 
lupply • High Resolution Monochiome 
lid RGB Display Card Standard. 

Pinclnse Price: $669 


Zenith Z- 181 
Laptop (Dual Floppy) 

• 640K RAM Memory • CMOS 8088 
Running at 4.77 MHz • Two 720K 35' 
Floppy Drives • Supertwisted Backlit LCD 
Screen • RGB /Monochrome Composite 
Card • One Parallel and Serial Port 

• Clock C^ndar • External Floppy Drives 
OfAlonal • Carrying Case lnclud«l. 

• Purchase Price: $1349 

Lease for $79 per month 


Toshiba Laptop 
T- 1 1 00 Plus (Dual Roppy) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz • Tw 72dK 35' 
Floppy Drives • One Expansion Slot 

• TOSHIBA Keyboard • LCD Display 

• Color Graphics /Monochrome Composite 
Card • One Parallel and Serial Port 

• Clock Calendar • External Floppy 
Drives Optional. 

• Purchase Price: $1,799 

Lease for $76 per month 


TosMba 3100 Laptop 

• AT Power in a Compact Size • Gas 
Plasma Screen • 8 MHz • 640K RAM 
Memory • One 35 720K Roppy Drive 

• 10 Mb Hard Drive • Parall^/ Serial Port. 

• Purchase Price: $3599 

Lease for $142 per month 
Nmt NK NMHspMd Laptop 

• Supertwisted LCD Screen • 9.45 + 
4.77 MHz Clock Speeds • 640K RAM 
Memory • 'Em) 35' 720K Roppy Drives 

• Purchase Price: $ 1,699 


i 



110 Bi- County Bhnj., Dept. 54321 
Fazmingdale, NY 11735 


To order, call our National Hotline: 

1 - 800 - 645-3491 


For Orders or Technical Assistance, 
call: (516) 249-8440 


N9w1brt*si«- 349 -1440 SinFrtndtco • 41S-921 -4411 Boston • 917 • 247 • 94M CMeage • 913 • $73 • 09M Bees Rston • 909 • 492 • 9900 Houston • 719 - 227 • 0201 EurDps«02e-B94B94 





rgest selection of peripherab 
ee overnight delivery! 


Logic (AST Compatibie) 
57BK Ram Board Vt Card 





w/OK 49 

^/384K 115 

W/576K 139 

Logic (AST Comp ) I/O 

Mini Mall Card 105 

TECMAR 

Captain (384K) 219 

OUAORAM 

Quadboard (384K) 199 

Silverboard 185 

Ems W/256K 349 

Uberty (AT) 128K 

(6-8 MHz) 315 

INTEL 

Above Board (PS/AT) 

W/128K Low Price Calll 

(PC) W/64K .... Low Price Call! 
(AT) W/128K. . . . Low Price Calll 

(PS) 64K Low Price Calll 

(PS) 2S6K Low Price Calll 
8067-2 Math 

Co-Processor 179 

8087-3 Math 

Co-Processor 139 

80287 Math 

Co-Processor 199 


TURBO CARPS 

EVEREX 

Excelerator Low Price Calll 

MAYNARD 

Surprise $219 

ORCHID 

Tirty Turbo 429 

Turbo EGA 575 

WAVEMATE 

Bullet 286 Low Price Calll 


GRAPHICS BOARDS 

AST 


Preview $239 

Six Pack Premium /EGA 


Low Price Calll 

ORCHID 


Turbo EGA 

. .569 

Evergraphics 

. 106 

HERCULES 


Monochrome 


Graphics Card 

. . 199 

Color Card 

. 155 

Graphics Card Plus 

. . 195 

LOGICSOFT 


Logic (Hetcuies Comp.) 


Color Graphics Board 

85 



Logic (IBM (Comp.) Enhar>ced 
Gravies Adapter (EGA) 249 




Logic (Herculee Comp.) 

Monographics Board 69 

I^UIADISE SYSTEMS 

Auto Switch EGA Card 369 

Modular Graphics Card 249 

Color/Mono 139 

QUADRAM 

EtaA Plus Graphics 339 

VIDEO? 

VEGA (’/* Card) 339 

VEGA Deluxe {'/z Card) 369 

TECMAR 

Graphics Master 475 

EGA Master 275 

COMMUMICAnOMS BOARDS 

AST 

5351-11 Plus $655 

5251-11 609 

DCA 

IRMA Board 779 

MOPEWS 

AST 

Reach 1200 Half Card $225 

EVEREX 

Evercom II 149 

HAYES 

Smartmodem 1200 389 

Smartmodem 1200B 
w/Smartcom II 359 


Smartmodem 1200 389 

Smartmodem 1200B 
w/Smartcom II 359 



Smartmodem 2400 559 

Smartmodem 2400B 


Smartmodem 2400 559 

Smartmodem 2400B 

w/Smartcom II 559 

LOGICSOFT 


w/Smartcom II 559 

LOGICSOFT 



Logic (Hayes Comp.) 1200B 
Internal Modem with Mirror 
(Crosstalk Clone) Software 129 


Logic (Hayes Comp.) 1200 
Baud External Modem . . . 1 ^ 
Logic (Hayes Comp.) 2400 
Baud External Modem 309 

Logic 2400B Internal Modem 
2400B w/Software 299 

PROMETHEUS 

Pro-modem 1200 289 

TOSHIBA 

1200B Laptop Modem 

(TIIOO Plus) 329 

VEN-TEL 

PC Modem 1200 Half Card . 359 

1200 Plus 329 


MOUSE INPUT DEVICES 

MOUSE SYSTEMS 

PC Mouse w/DR Halo 2 . . $109 


MICROSOFT 

Microsoft Mouse (Serial) .... 135 
Microsoft Mouse (Buss) 125 


SURGE PROTECTORS 



Masterpiece Rus $119 

CURTIS 

Diamortd 36 

Ruby 59 

KEYBOARDS 

KEYTRONIC 

5151 (Deluxe) $169 

5153 (w/touch Pad) 279 

3270 PC 235 

5151 (AT&T) 189 

Keytronic Jr. 5151 169 


MEMORY STORAGE 


IOMEGA 

Bernoulli Box (10 + 10) ... $1999 



Bernoulli Box (20 Mb) 1799 

Bernoulli Box (20 -f 20) . . . 2499 
Berr>oulli Box Plus 4199 


Bernoulli Box (20 Mb) 1799 

Bernoulli Box (20 -f 20) . . . 2499 
Berr>oulli Box Plus 4199 


HARO DtSK DRIVES 

MOUNTAIN COMPUTER 
Hard Drive Card (20 Mb) 
or (30 Mb) ... Low Price Calll 
PRIAM CORP. 

60 Mb Internal Hard Drive . $1369 


Innerspace ID 40 Mb 1349 

PLUS + 

Hard Card 10 Mb 399 



Hard Card 20 Mb 675 

SEAGATE 

10 Mb Ht Int 449 

20 Mb Ht Int 469 

30 Mb Ht Int 539 

20 Mb Full Ht (AT) 599 

30 Mb Full Ht (AT) 749 

40 Mb Full Ht (AT) 789 

80 Mb Full Ht (AT) 1349 

CORE 


20 Mb Int (AT) . . Low Price Call! 
30 Mb Int (AT) . . . Low Price Calll 
40 Mb Int (AT) . . Low Price Calll 
72 Mb Int (AT) ■ Low Price Calll 


CARTRIDGE TAPE BACK-UP 


IRWIN 

Irwin 110 10 Mb Int $359 

20 Mb Int 489 

20 Mb 325 (AT) Ext. D 595 

SYSGEN 

Image Tape Backup 

10 Mb Int 789 

Image Tape Backup 

20 Mb Int 599 

Image Tape Backup 
20 Mb Ext 649 

TECMAR 

QIC 60 AT (Int) 1239 

QIC 60 Ext Tape Backup . . 1579 
QIC 60 Host Adapter Card ... 125 

CORE 

60 Mb Ext 1599 

FLOPPY DISK DRIVES 

Panasonic 360 K Ht . . . . $1 19 
Tandon TM-100 360KF/Ht . 115 
Tandon TM-100 360 K Vi Ht . . 99 
Toshiba 360 Ht 109 

BACK UP POWER SUPPUES 

DATA SHIELD 

200 Wt (PC) $249 

300Wt(XT) 359 


DATA SHIELD 

200 Wt (PC) $249 

300Wt(XT) 359 



*[>ue to weight restrtctk>ns. Printers arxj Monitors and sorrre misc. bulk iterrrs are shipped UPS— free. All prices arrd policies subject to change without notice. 












VIEWPOINTS 

■ STEPHEN MANES 


The death of 

PROGRAMMING? 



Dependable BASIC is not quite ready to give up the ghost, it just needs a little nourishment. 
High-level languages, on the other hand, have something to worry about. 


T his, as we all are coming to realize, 
is the year programming languages 
will b^ome utterly obsolete. The 
arrival of amazing tools called applications 
generators will finally wrest control of 
computers from the hands of the high 
priests known as programmers and put 
power squarely in the hands of users. By 
answering a few simple questions, any- 
one, no matter how untrained, can now 
create his or her own customized database, 
spreadsheet, word processor — or indeed 
any application he or she can envision. 
Imagination suddenly and truly will be- 
come the user’s only boundary. 

So mark this 'year well. The year that 
true user power finally arrives. The year 
that programmers begin searching franti- 
cally for new jobs. The year: nineteen 
eighty- .... 

Oops. Excuse me. Apparently I opened 
the wrong file. This one says down at the 
bottom, “Advance material. Not to be 
used till next year.” I guess I got mixed up 
because it’s dated 1981. 

YOU STILL HAVE TO PROGRAM I’m 

sure you can understand my confusion. 
For years now, oracles have routinely an- 
nounced the impending demise of pro- 
gramming. But applications generators, 
while undeniably useful, never quite go all 
the way. The one that comes with Para- 
dox, for example, can chum out line after 
line of useful code. But for certain just-be- 
yond-rudimentary operations (such as 
automatically generating sequential record 
numbers), the bad news is that you still 
have to program. And what you have to 


program in is a tongue you probably didn’t 
learn at your mother’s knee; the Paradox 
Application Language. Time to hit the 
manuals, PAL. 

Final proof that applications generators 
aren’t the whole story? We still need pro- 
grammers to generate them. It’s safe, then, 
to assume that we could still make excel- 
lent use of better languages. The way 
things are going, we’re not likely to get 
them. 

At one time, programmers actually en- 
couraged the development of higher-level, 
more-English-like languages. Now that 
idea seems to have been banished from the 
realm of general-purpose languages. The 
thought that someone who hasn’t under- 
gone years of training in the “right way” 
of programming might be able to create 
something useful seems to fill longtime 
programmers with nameless dread. I get 
the feeling that programmers sense that 
hard languages mean high salaries. 



So now C has suddenly become the lan- 
guage of “real programmers,” while BA- 
SIC is considered with the sort of disdain 
reserved for computer toys. And even the 
designers of the latest versions of BASIC 
are doing the things “real” programmers 
want instead of the things BASIC aficiona- 
dos want. Microsoft’s (^ickBASIC and 
Borland’s new Turbo BASIC, for exam- 
ple, offer the ability to abandon line num- 
bers and make the language more struc- 
tured, more like a “real” language. Nice, 
but if BASIC programmers wanted a struc- 
tured programming language, they’d learn 
one; what they want is a faster, slicker ver- 
sion of what they already know and love. 

WHAT’S MISSING What’s missing 
from the new BASICs is twofold: stuff 
that’s already in interpreted BASIC and 
stuff that BASIC programmers desperately 
crave. The BASIC interpreter makes it 
easy to renumber a program in a flash. The 
new compilers can’t do that at all. To re- 
number, you end up wasting time loading 
your program into the interpreter. The 
catch is that once the program gets beyond 
64K bytes, the interpreter is off limits. 

Now, you might want to renumber your 
program selectively to define clear regions 
of code, but the interpreter has never been 
able to do that. So, naturally, neither can 
the compilers; apparently the “real” pro- 
grammers who designed them are so tick- 
led with the idea of deep-sixing line num- 
bers altogether that they want to make 
using them as uncomfortable as possible. 

Another thing desperately missing from 
BASIC is decent technical documentation. 
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:<!)>I{QER 


Save Up 
To 60% 




kIR EXPRESS SHIPPING 




They’re *ffOj’ & On Special 

With Price's'To LOW To Print 

Call For Name Brand Popular Software Now on Special, 
Ask Your Sales Rep. for Current Titles 


ABSOLUTE 

Lowest Prices On 
MICROSOFT. Products 


INNOVATIVE SOFTWARE 

Smart System 3.1 


SI/VHKlWa 

Chdftmastff Call 

Oagram Masw Call 

EnergrapfiKS 2.0 269 

Easy CAD 295 

fastCAO 1375 

FwlancfPlus Call 

Genenc w^Oot Plot 69 

Harvard Prfsentatwn Gripmcs Call 

IMSI Mouse (PC Mouse) wOr Halo II 99 

livA-Vaion 259 

LogiMouse 69 

LogiMouse W'Paim 89 

M^ Master Call 

McrosollBussMouse60 106 

Microsoft Chart 164 

MKfosoft Serial Mouse 60 119 

News Room 31 

News Room Protesional 65 

PC Buss Plus Mouse Call 

PC **)use Call 

Pnntmasier 29 

Print Shop 32 

Stgrvnaster Call 

Turtio Graphn Tool Box 36 

Windows Drawli wiClip An 163 

ACCOUNTtM 

BPI - 61 A^fi. A1>, Payroll .... New Low Prke 

Computer Assaiates - Cil A/R, AiP Call 

DAC Easy Accounting 5 38 

DAC Easy Payrol 28 

In-House Accountant 88 

One Wnte Plus 140 

One Write AHAPfayroll 125 

Op^ Sysientt-GlA^APPayioii 409 ea. 

Tirtte Slips 60 

ACCtSSOtItS 

Copy II Option Board S 75 

Masterpiece 84 

Masterptece Plus 113 

Miaosoft Mach 10 w.Wndows& Mouse .. . 335 

MousePad Dy Mousetrac 9 

Sianinasketch 12x12 Tablet 335 

DISKTOf PUUJSHINfi 

Click Aft Personal PWilisher Call 

Harvard Professional Publisher Call 

Newsmaster J 48 

Ventura ftiWishing 575 


Educational Software 
for the IBM 

40-50% OFF 


SPttAOSHim 

HAL 3108 

Lotus I -2-3 Ver 201 Call 

Lotus Manuscript 339 

Lotus Report Writer 99 

Multiplan 30 108 

Sift 73 

Spreadsheet Auditor 30 82 

Supercalc 4 269 

TwmOassx 39 

VP Planner 47 

Words & Figures 109 

DATA lAM MANAManir 

Clipper Call 

Cornerstone 3 53 

dBase II 289 

dBase III Plus 395 

dBase III LAN 589 

D6-)a 82 

Gemfer 188 

Knowledgeman II Promo Pack 319 

Paradox Lowest Price 

PFS Prolessiorwl File Call 

Q&A 199 

CXkCkcode Plus 138 

QuickRepon 138 

Rapid File 239 

Revelation 449 

Revelation Bump Disk 249 

RBaseCkXitlNewVer.) 149 

fi Base Extended Report Wfrter (New Ver) . . 319 

R Base 5000 System V 355 

RBaseOraphix 139 

Reflex 82 

VP Expert 47 

WWo 47 

PtOJfa MAIMMMtlVT 

Harvard Total Project Manager II Call 

Microsoft Pri^t 219 

Si^r Projea Pfcs 269 

Timekne 20 Call 

lITTMtATIVI tOrTWAM 

Abitty 3 55 

Enable 2.0 329 

Framework II 395 

Open Access II 285 

PFS Ist Choice Call 

SrrHrt Software System 399 

Symphony Call 


Easy Extra 3 79 VoBcswnter 3 . 


Basic Compile; IMK/osoft] 3219 

C Corr^ber (Micfosoft) 249 Wordstar 2000 Plus 20 

Cobol CompHer (Mrcrosoft) 386 Word Wizard 


Fortran Compilef (Mxrosoft) 4,0 . 


249 Brooklyn Bridge . . 


. 136 

Leading Edge Word ftocessor 25 voikswriter Deluxe Plus 59 

Lf advrg Edy WP with Spell S Merg 59 Voftswntcr Scientfic 235 

bgntening 55 Webster New World Wnter 72 

Microsoft Word 31 249 Wetsier Sped Checker 33 

Muftmate 33 249 Webster Thesaurus 39 

Muiwnate Advantage 299 word Perfect Ubrary 56 

PFS Professional Write Call WordPerfealVer 42) 199 

Smart Spell Orecker 68 Wordstar w^Tutor 3.31 162 

Wordstar Pro Pack 331 233 

Wordstar 2000 2 0 233 

. 278 
. 38 
. Call 

I OIR 'Bus S 46 

Carousel 2,0 29 

19 
. 40 

. 21 

25 

Quick Basic 2 55 DiskOpomizer20 29 

Turbo Jumbo Pack (New Ver 1 159 DoubleDOS40 25 

Turbo Pascal w^BOe? & BCD . . 

Turbo Prolog 

Turtx3 DataBase Tool Box .... 

Fiignt Simuiata . 

Mastertype 23 

Mnd Prober 25 

MS learning DOS 28 

PC logo 69 

Turtx) Tutor II 23 

Typing Instructor 27 

Typing Tutor HI 27 


lattice C Compilef 236 

Macro AssemWer (M<rosoft) 84 

Run C Interpreter 65 Cc()y II PC 

Ryan Me Fartan Fortran 305 Ct^iywriie . . . 

I^an McFarlan Cobol 479 Crurse Control . 

Pascal Compiler (MKrosoft) 166 CuW 


DoBars 4 Sense w/Facasi $ 92 

Tobias Marsagmg Tour Money 105 

Turbo Tax 36 

Howard Soft Tax Preparer 165 Smart Notes 

JK lasser Tax Preparer 38 ^ 

COMMUNKATIONS 

CompuServe Starter Krt 

Crosstalk XVI 


55 DS Back-Up Plus 25 

54 Fastback 64 

38 Homebase 2,0 37 

2 g Gem Collection |09 

Gem Draw Plus 169 

Keyworks 49 

Miaosoft Windows 55 

Norton Commander 36 

NortonUblities3,l 48 

Note It 58 

PC Tools 19 

Pnniworks 36 

Prokey 4 0 69 

Sidekick (Unprotected) 47 

Sideways 31 34 

40 


Superkey Call 

5 19 Take Two 79 

Traveling Sidekick 37 


UcrasoftAcctss 139 riJfl»ElttMTo«Bo< 38 

M^Of 38 LWock A. or 8 Plus 32 

Remote 88 D ^ ^3 

Smartcom II 82 25 


Maxell M2S (Oty 1001 
Sony MD-2 (Qty 100) . 


85 Sony 3 '/i S/SOD Oty 100 . 




Hi! 



ptfNTnrs 

Alps 

Brother Printen 

Citizen Printen 

MSP-10 

MSP-15 

M$P-20 

MSP-25 

Prefn»ef35 

I20D 

Diablo D-25 

635 


1 EpsonPrinten 


NEC 

3510. 3550, 

729 

8810.8850 

1045 

P-6 

429 

p.7 

609 

P-9 

429 

1 OMdata 


Pauaonk 

1060 1 

189 

1091 I 

245 

1092 1 

319 

1592 

385 

1595 

465 

3131 


3151 

369 

1 StvMkronks 

^1 


Toshiba 

321 

341E 

351 Modem. 


•OAtDS 

AST 

Six Pack Plus 149 

ATI 

EGA Wonder 245 

Hercules 

Color Card 145 

Graphics Card 175 

Intel 

Above Board PC 210 

P&«: 239 

Above Board AT 315 

Above Board PS/AT 345 

Orchid 

EGA 565 

PC Turbo 186 w/W/2S6K 355 

Tiny Turbo 415 

Paradise 

EGA Autoswfich 305 

5 Pack 99 

Plus Development 

Plus Hard Card 20 Megabyte 609 

Quadran 

QuadEGAPIus 329 

Tecmar 

Graphics Master 409 

Captain (No Memory) 109 

Vldeo-7 

Vega Deluxe 33S 

Enhanced Graphic Adaptor 279 

OttKDMVn 

BertKXjNI Box 

10 Meg 51195 

20 Meg 1595 

40 Meg 2325 

Segate 20 MG w/WD Controller StS 


ntWHALS 

Oume 

lOI Plus Green $ 315 

lOlPlusAmber 315 

wyse 

30 285 

50 359 

75 565 

85 425 

MODEMS 

Anchor Automation 

Arxhor Express $ IBS 

Hayes 

300 129 

1200 375 

I200B 309 

2400B 460 

Prometheus 

I200B w/Software 129 

US Robotics 

Password 1200 165 

Courier 2400 E 369 

Microlink 2400 349 

piorran 

Epson HI-80 w/HPGL $ 345 


MONTTOtS 

Amdek Monitors Call 

NEC 

Multisync 5 575 

Other Models Call 

Princeton Graphia Monitors Call 

Zenith Monitors Call 

coMPirrns 


Pansonk 

Business Partner S 719 

Sr, Partner 979 

Exec Partner Dual Oriw , . . 1429 

Toshiba 

T'l 100 Supertwist 1399 

T-3t00 CaB 

wyie 

286 1729 


COPIERS 

Canon PC-25 - *929 


CIRCLE 206 ON READER SERVICE CARD 


' No Chvga for VttA 

’ Yeu Pay •« Orawtf Sri«v«ig - Wa Pay ta 

> Oowtd Snva«o » HMkig M 00 

> Ffaa Aa Aee«aa ONLY to vdan « to 10 ba » Ow tSO 

' M praoua csnn • mrUtottm ( >Nrr«t«M M Ciu«j>««v 'rOMn. 
mM p«nM prvtodgn t cromoOBnH (iragran arr runoM ay 
the mjnu(KW*> only 

' No AfO. f*0. or owmaoonu eiom. ptoaw 
’ Ca* bafora uanMlng PO Nuntoars 


PwoonaJ and ComiMny Chacks Win Datay Sf^selnQ 2 Waaks 
Pncaa A A v iab mt y SuOfaci to Oianoa VWham Mnea 


All Sales An Final 

We Do Not Guarantee Machine Compatibility 


MsSllmf A4Mr«ui 2222 East Indian Sch<x>l Road 
Phoenix, AZ 85016 

• Order line Hours Mor>-Fn 6 30-S-30 
Saturday 9O0-l<X) 

• Alaska Orders Call |602) 468- 1 73 1 

• Order Processing (602) 224-9345 
lOdO a m -300 pm Monday-Fnday 


Over S200 worth of 
Paperback Software Programs 




/> INCLUDES: 

Il4 \ll PNWfback Writer 
ujUAy Papertack Speller 
Number Wonts 


MvtTgta 

TURBO PC/XT 


with 
each system 


256K Memory, 360K Brand 
Name Floppy Drive, 

13S Watt Power Supply 
Slide Case, AT Style Ke^rd 
4 - 8 MH 2 Clock Speed, 
(Keyt)oard Selectable), 

8 Expansion Slots 


Turbo PC/XT W/640KS I Drivt S 445 

Turbo PC/XT W/640K a 2 Drives $ 545 

Turbo PC/XT W/640K, I Drives 20 MG S 875 

PC/AT MHz W/5I2K, I.2 Floppy Drive $1039 


PGAT 10 MHz W/I024X 1.2 Floppy Drive ... $1089 
POAT 10 MHz SV/I024X 1.2 Roppy, 30 MG . . $1679 
MotiGfaphia Card with Parallel Printer Port . , $ 69 

Color Card w/Parallel Printer Port $ 65 

Multifunction Card w/Software $ 79 

Amber Monitor |Tn.| $ 89 

Amber Monttof w/Swivel Tilt $ 99 

Color Monitor (RGB| $ 279 

Sega Enhanced Graphics Card $ 199 

lAD Card ISerial/Parallell $ 38 


$ 


42S 


I/O Card (Scrial/Clocfc Cdiendarj 
5151 Clone Keyboard 


XT Rocket 286 Card $ 269 


XT MufO 1X3 Card 




JUST RELEASED VERSION 2.0 


Unleash the power 
of your LaserJet 


TM 


Mix any combination 
of fonts 


Merge text and 
graphics from any 
program 


Print extended and 
foreign language 
characters 


Use all the printing features of your LaserJet 
with Polaris Ram-Resident PrIntMerge 


_ Raa-Rctidni PrlaiMtr|« lives you quick snd euy kccu to all the Ltsciiet'i priniint 
features - no moiur whieli word piocessini. database or Laseriei-conpaiiUe iraphia 
profisn you're inai| WiUi a few sunpk coaimanes. you can lure a bo-bum report into aa 
..—..Ik. You'll be able lo formal leei from virtually any 

■c output from any grapbics program that can pnm 

For msianee. ihe chan oa the Icti was created with Crapbie Comimmiesiioe's Ftedance 
and Crapbwnicr. Ram-Rcstdnt PrlatMctf* even pnnu property aligned laMci made up 
of any combaiation of proponioiial foali like the table on ibe ngbi. 


ewKini, vmially appealing pretcnealion. ^ 
program and comi^ n wan tbe graphic oi 
oa the Laserfei 


UMO, «• NIT iw. run m irevwi* 

1983 Saki Sumreaiy 


Sale* Percent 

RcsKMi (thouaaA^) Gam 

West II.M7 is.t* 

MitfweM 3.991 ISJO 

South 10719 IB29S — 

EaM 9.430 21 40 

EufOM 1.268 8496 

Far iatt 927 -U* 


n 


f 


't been masing with DisplayWritc 1. 


ill the formaiiing vouVe been ^ 
c: seleawa of an toais, ngM lusiiAeaiioa of anv cc 
of fonts, and a handy line and boa drawing function. Plus, keyboard translation scieens 


give tmi instant access to tbe LaKrJet's kmign language and special purpose characters 
Here's a small sample of words you can type wiihoui missing a bM 



Be sure lo ask about Polaiit Ciunch, a program used with Ram-ltetidrRi PrinlMerge 
P^ris Crunch automatically reduces files to wics Ihe Laicrfci can handle ft also rotates 
and Hum giaphK images which allows you lo print only the amount you want. 


Your software only lets you use 
o small fraction of the LoserJet's 
printing capabilities. Unfortunately, 

that also limits how precisely you ' 

communicate your message. 

That's why you need Polaris Ram-Resident 
PrintMerge. 

it's the only program that puts you in direct 
control of all the LaserJet's printing copa- 
bilities — so you control what your document 
looks like, not the limitations of your software. 

You'll be able to add graphics right in the 
middle of your text. Use oil the LaserJet 
fonts and extended characters wherever you 
like. And print it oil beautifully with Ram- 
Resident PrintMerge's justification and line- 
drawing abilities. Whot's more, Rom-Resident 
PrintMerge works with the software you're 
already using, so it's very easy to learn. 

Since Ram-Resident PrintMerge lets you 
merge graphics 


rt about Ram-IUtldrM PrtaiMert* below. 


Justify any 
proportionally 
-spaced text 


Align tables 
printed with 
. proportional fonts 


Draw lines and 
' boxes 


Runs Directly From: 

WordStar 
Microsoft Word 
Graphwriter 
Javolin 

WordStar 2000 
Framowork 
Easy 

Microsoft Chart 


DisplayWrito 3 

Multimato 

Froolanco 

Lotus 123 

Paradox 

NowWord 

R:boso 5000 

Map-Mo stor 

WordPorfoct 

Chart-Mostor 


Recommended by 

M HEWLETT 
PACKARD 


from virtually any 
progrom that prints 
on the LaserJet, 
you can reinforce 

complex ideos with illustrations right in the 
text. You con merge the graphic output or save 
a screen image, end merge either in any of 
four print resolutions. If your graphics ore 
too large for your LaserJet to handle, try 
Polaris Crunch, o separate program that 
compresses, rotates and trims imoges. 

With the help of Rom-Resident PrintMerge's 
useful formatting features, your document 


PC Crayon 
Sign-Master 

and more 

will be as impressive os its contents. You'll 
be able to use LoserJet fonts in ony combina- 
tion for more attractive, readable text. And 
justify right-hand margins and align table 
columns printed with proportionol fonts— 
even if they're downloaded from diskettes. 

For extra emphasis, use Ram-Resident Print- 
Merge's line and box drawing capabilities 
and the LaserJet PLUS potterns to highlight 
important ideas. 

And when you n^pd to use extended or for- 
eign language characters, Rom-Resident 
PrintMerge's five keyboard translation screens 
will put them at your fingertips instantly. 

But even with all these features, Ram- 
Resident PrintMerge is truly eosy to use 


Timesaving printer setup screens 
store nine sets of page param- 
eters. Simply enter parameters 
for Lotus, dBase, or any other 
applicotion program once, and 
use them again and ogoin. "Rom-Resident" 
means it loads automatically when you 
boot your system, so it's always ready. Just 
use your software as you normally would. 
When you need Rom-Resident PrintMerge's 
special feotures, set up the printer with 
one of the nine setup screens or key In the sim- 
ple print commands right in your document. 

Put the rest of your LoserJet's printing 
power to work for you. Call these toll-fr^ 
numbers to order your Ram-Resident Print- 
Merge. Versions ore availoble for IBM-PC/ 
100% compatibles. There's a 30-day money- 
back guarantee, so order now without risk. 

$ 149 . 

For ordering information coll: 

IntM* Colifemio call 

1 (800)231-3531 

Owttiql* California call 

1 (800) 338-5943 

PCXARI5 


S O F T W A R 


613W. Valley Pofkwoy 
Suite 323 

Escondido. CA 92025 
€ (6}91 743-7800 
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VIEWPOINTS 


■ STEPHEN MANES 


About all you get in the way of heavy-duty 
technical help is a dumb little memory 
map, so trial and error is the only way to 
find out what a particular programming 
practice is likely to mean in terms of speed, 
size, or memory usage. What’s needed is a 
set of comparative charts of sample rou- 
tines that says if you use this straight 
GOTO jump, it’ll t^e up this much mem- 
oiy and work this fast, whereas if you turn 
it into a GOSUB, it’ll work out this way. 
Do long variable names take up a lot more 
space than short ones? Is subroutine per- 
formance dependent on where the routines 
are placed within the program? Current 
documentation doesn’t give you a clue. 

Worse, there’s currently no means of 
optimizing certain compiler-dependent 
portions of your program — unless you’re 
an assembly-language programmer. What 
would be lovely is a BASIC that allowed 
you to optimize what you need. For exam- 
ple, if screen rewriting was extremely im- 
portant to you, you could customize the 
compiler to use superfast screen routines, 
with the caveat that compatibility might 
suffer. 

To hear many programmers tell it, BA- 
SIC is a dead letter. I wonder. Along with 
virtually every microcomputer jockey, an 
awful lot of business programmers grew 
up with BASIC or COBOL, not C. No one 
would accuse COBOL of being a modem, 
highly structured language, yet there are 
probably more programmers who know 
and use it than any other language except 
BASIC. Yet C is all that seems to count 
anymore. And part of the reason is that 
higher-level languages aren’t as flexible or 
as fast as they ought to be , 

It’s irritating that programmers always 
seem to want to keep making things more 
complicated. Why should we have to pro- 
gram in C and invest in prepackaged sub- 
routine libraries just to clear the screen in- 
stead of being able to use an improved 
version of a more intuitive, more accessi- 
ble language? The answer seems to lie in 
the realm of job retention and dogma rather 
than the realm of possibility. 


with hard disks will discover the dirtiest, 
stinkiest thing about the program is that its 
installation procedure wipes out their cher- 
ished CONFIG.SYS files without a word 
of warning. 


Infocom’s advertising claims “there’s 
room for you on every disk.” What it 
doesn’t say is that you have to delete some- 
thing first. 

C:\>RDINFOCOM. M 


FORTNIGHTLY FOLLIES Switching 
gears, a certain new Infocom text adven- 
ture offers Tame, Suggestive, and Lewd 
levels and comes complete with a Scratch 
’n’ Sniff card. However, IBM PC users 



l/recf Access professional 
\nara Olsk menu system 
J speeds the way to your 
software. One keystroke takes 
you anywhere on your hard 
disk .. via the Direct Access 
express route. 

Direct Access Is non-memory resi- 
dent and, once Installed, lets you 
choose from a menu that you 
define, you can move Quickly to 
word processing, a data base or 
to any program on the hard 
disk. Direct Access usage Track- 
ing will follow your every move 
and print out detailed or sum- 
marized reports of computer 
usage. Custom Applications allow 

you to execute up to 20 

lines of commands with 
a single key stroke. Pass- 
word protection at all 
levels keeps your valua- 
ble data secure. 


Let Direct Access speed you past 
complicated DOS commands to a 
more productive and efficient 
computer. Take the Express 
Route and get there faster. 


Della Technology’s direct 
access was the most complete 
package, offering ease in use. 
customization of menu selec- 
tions, and a sorting function 
in the reporting utility. 


UC VISA AM ex * ssoo SMmNC 
eo-oav Uonev-eack Cuaranree 
Not COPY Protectoa 

CaH Toll-free 1-eOO-242-MBNU 
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The Diconix 150. So light it’s the one 
PC printer you can take lightl^Anywhere. 



CIRCLE 241 ON READER SERVICE CARD 


A Kodak Compan> 

3 100 Research Boulevard 
Dayton, Ohio 45420. 

For the dealer nearest vou, call 
1-800-DICONIX Telex: 288-280 


Copyrighted materia! 



EXTEND 

YOUR 

COMPUTING 

POWER 


REMOTE " software lets you run almost any program, 
from any location, as if you were there. 


REMOTE is the software that turns your personal 
computer into a host computer. You or anyone you 
choose can dial it up from almost any terminal in almost 
any location, and run most popuiar application 
programs such as word processing, spreadsheets, and 
data base managers. 

You’ll see the program on your dial in terminal 
screen as if you were seated at the host PC. 

Whiie REMOTE software itself becomes transparent 
in use, it offers some very tangible benefits: 

• You don't need a second PC to do the job of two. 
Almost any terminal or terminal emulator will do. The 
only software you need is the software in your host PC. 

• Each of several different users can call in from 
anywhere in the world and use the host PC and soft- 


ware. REMOTE software includes a sophisticated elec- 
tronic mail system with encrypted messages and in- 
dividual password protection. 

• You can transfer files to and from the host computer, 
using the CROSSTALK*or XMODEM protocol. 

• Programmers and software vendors can use REMOTE 
software to debug a client’s software by phone, without 
ieaving their own offices. 

Imagine the potential REMOTE software has in 
extending the power of your own PC. Ask your 
dealer, or write: 

CROSSTALK li a rcgisietTd indeinarlc of Digital Conummlcatlom AMOciain. Inc. 

REMOTE Is a irademark of Digital Cummiinicationa Aaaociaics, Inc. 

( T A I Digital Communications Associates, Inc. 

aLiX 1000 Holcomb Woods Parkway 
COMMUNICATIONS RoswclI, Georgia 30076 
VXy 1*800-241*6393 
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Software 


Desktop Publishing 
FANCY FONT 
FINAL WORD II 
HARVARD 
PROFESSIONAL 
PUBLISHER 
MICROSOFT 
WORD 3.0 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
LOTUS MANUSCRIPT 
OFFICE WRITER/ 
SPELLER S.0 
PFS: PROF WRITE 
SAMNA WORD IV 
SPELLBINDER DESKTOP 
PUBLISHER 
TURBO LIGHTNING 
VOLKSWRITER 3 
WORD PERFECT 4.2 
WORDSTAR 2000 -f 
XYWRITE III 

Database Systems 
CLIPPER 
CONDOR III 
DBASE III PLUS 
FOXBASE + 

GENIFER 
KMAN2 
PARADOX 
PFS; PROF FILE 
QAA 

QUICKSILVER 
ABASE SYSTEM V 
RAPIOFILE 
REFLEX 
REVELATION 

Spreadsheets/ 

Intel, rod Packages 
ENABLE 
FRAMEWORK II 
JAVELIN 
LOTUS 1-23 
MULTIPLAN 
OPEN ACCESS II 
PFS: FIRST CHOICE 
SMART SYSTEM 
SPREADSHEET 
AUDITOR 
SUPERCALC 4 
SYMPHONY 
VP PLANNER 

Communications/ 
f^Oducttvi' . Tools 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
PROKEY 
RELAY GOLD 
REMOTE 
SMARTERM 
SMARTCOM II 
SUPERKEY 


S139 

$239 


$279 

$249 

$299 

$3S9 

$259 

$129 

$349 

$459 
$ 65 
$159 
$209 
$289 
$199 


$349 
$339 
$399 
$299 
$219 
$ 319 
$449 
$149 
$229 
$359 
$359 
$249 
$ 89 
$499 


$349 

$399 

$C4ll 

$319 

$125 

$299 

$109 

$439 


$319 

$449 


THE INCREDIBLE JACK2 
“Electronic Workspace” 

bomPEC^N 

Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 


If 


Normally priced 
at $r 




iTj! $0 95 


with purchase over $1,000. 


Grai t ics 

CHARTMASTER $209 

CLICKART $119 

DIAGRAPH $309 

DIAGRAM MASTER $189 

ENERORAPHICS 2.0 $299 

FREELANCE PLUS $359 

GEM DRAW * $189 

QRAPHWRITER COMBO $349 

HARVARD PRESENTATION 
GRAPHICS $239 

IN-AVISION $259 

MAPMASTER $219 

MS CHART $189 

PC DRAW $209 

PC PAINTBRUSH PLUS $109 


HARVARD T 
PROJECT MANAGER 
MICROSOFT PROJECT 
PROJECT SCHEDULER 
NETWORK 

SUPERPROJECT PLUS 
TIMELINE 2.0 


$339 

$319 

$239 


Acct 




BPI 

GREAT PLAINS 
COMPUTER ASSOC 
ONEWRITEPLUS 
OPEN SYSTEMS 


$ 85 
$ 159 
$ 109 
$C8ll 
$ 99 
$ 55 


•CALL FOR SHIPPING COSTS 


PICTURE PERFECT 
PRODESIGN II 
SIGNMASTER 
WINDOWS/DRAW 

Statistics 
SPSS/PC t- 
STATGRAPHICS 
STATPAC GOLD- 
WALONICK 
SYSTAT 

Network A; iiiicalions 
CROSSTALK XVI 
DBASE III LAN PAK 
KMAN2 
MULTIMATE 
MULTIMATE 
ADVANTAGE 
REVELATION 
WORD PERFECT 
SERVER 

WORD PERFECT 
STATION 

i Environments 
OEM DESKTOP 
MS WINDOWS 
SIDEKICK 


$245 

$179 

$139 

$119 

$699 

$469 

$399 

$469 


$419 

$599 

$899 


$749 

$999 


LanguagesiUlilities 
APL+ V6.0 
COPYWRITE 
FASTBACK 
LATTICE C 
MICROSOFT C 
COMPILER 
MS BASICCOMPILER 
MS FORTRAN 
NORTON UTILITIES 
QUICKBASIC 
TURBO PASCAL 
TURBO PROLOG 
XENIX 


Hardware * 


$309 
$499 
$399 
$ 159 
$409 


$289 

$249 

$229 


Erruiatlon Boards 
AST 5211-11 + 

AST 5251-12 
AST BSC 
AST SNA 
FORTE 
IRMA 

SMART ALEC 5251 


$649 

$499 

$489 

$599 

$Call 

$725 

$699 


Multifunction Boards 

AST ADVANTAGE 
(126K) 

AST 6 PAK PLUS (64K) 
AST I/O MINI II 
AST PREMIUM PAK 
AST RAMPAGE PC 
AST RAMPAGEAT 
INTEL ABOVEBOARD 
JRAM AT-3 (OK) 

JRAM 3(0K) 

PC TURBO 286 (1MB) 
PC TINY TURBO 286 
QUADBOARD (OK) 

Modems 

AST REACH 1200 
HAYES 1200 
HAYES 1200B 
HAYES 2400 
HAYES 2400B 
TRANSNET 1000 
US ROBOTICS 1200B 
US ROBOTICS 2400B 
VENTEL 1200 
HALF CARD 
VENTEL 1200 PLUS 
WATSON 

Display Boards 

ATI EGA WONDER -I- 
HERCULES GRAPHICS 
CARD PLUS 
HERCULES COLOR 
CARD 

ORCHID TURBO EGA 
PARADISE AUTO 
SWITCH EGA 
QUADRAM EGA-r- 
SIGMA COLOR 400 
STB EGA PLUS 
TECMAR EGA 
MASTER 

TSENG ULTRA PAK 
TSENG EVA 460 


$ 349 
$ 169 
$ 169 
$ 169 
$279 
$439 
SCali 
S 259 
S 199 
$ 799 
$459 
$ 109 

$359 

$389 

$349 

$579 

$549 

$279 

$109 

$189 

$369 

$299 

$339 


$159 

$619 

$369 

$339 

$449 

$299 

$299 

$429 

$399 


Mass Siorage/Backup 
IOMEGA 10 + 10 
W/INTFC $1999 

IOMEGA 20 + 20 
W/INTFC $2599 

IRWIN t20D 20MB 
TBU $ 469 

IRWIN 145AT 40MB 
TBU $ 579 

MOUNTAIN ORIVECARD 
20MB $ 699 

PLUS HARDCARD 10MB $ 569 

PLUSHARDCARD20MB $ 699 

PRIAM 42MB AT $ Call 

SEAGATE 20BW/I NT S 389 

SYSGEN SMART IMAGE 
20MB (INT) $625 

TALLGRASS $ Cali 

TECMAR OIC-60ATTBU 
(INT) $1199 


Monitors 
AMDEK310A 
AMOEK 600/722 
NEC MULTISYNC 
PRINCETON HX-12 
PRINCETON MAX-12E 
PRINCETON HX-12E 
PRINCETON HX-9 
SONY MULTISCAN 
TAXAN122 AMBER 


$159 
$429/539 
$599 
$449 
$179 
$539 
$529 
$699 
$159 

TAXAN 650/760 $599/579 


Networks 

AST PC NET 
ORCHID PC NET 

Pfinters/Plotlers 
EPSON EX-1000 
ESPON FX-8S 
EPSON FX-286E 
EPSON LQ-800 
EPSON LO-1000 
HP 747SA 
NEC 3550 
OKIDATA192 + 
OKIOATAt93 + 
OKIDATA 292 
OKIDATA 293 
TOSHIBA P321 
TOSHIBA P341 E 
TOSHIBA P351 
MO0EL2 


seal I 
$Cail 


$ 619 
$ 399 
$ 579 
$ 569 
$ 769 
$1499 
$ 799 
$ 389 
$ 569 
$ 539 
$ 689 
$ 499 
$ 769 

$1199 


ir'pul Dev.ces 

KEYTRONICSStSI 
KEYTRONICS 5153 
MICROSOFT MOUSE 
PC MOUSE W 
PAINT + 

Accessor 

CURTIS RUBY ! 

DATASHIELDS-100 ! 
GILTRONIX SWITCHES I 
LOGICAL CONNECTION ! 
MASTERPIECE PLUS ! 
MICROFAZERII ! 

2S6K RAM SET ! 

8087 MATH CHIP ! 

80267 MATH CHIP ! 


$169 

$299 

$129 
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VIEWPOINTS 

■ STEWART ALSOP 


1 -2-3 AND ME 

Having an emotional attachment to the tools of your trade is perfectly normal. But what 
happens when the object of your ejection starts to neglect the relationship? 



I want to like the companies that publish 
the software I use. (n fact, I think most 
people want to like the companies that 
publish the software they use. 

This is a funny thing about software. 
It's not particularly true of hardware, ei- 
ther computer or peripherals, since I just 
want hardware to work. I want software 
not only to work but also to come from 
companies that I like and wouldn’t mind 
working for. Maybe it’s because software 
exists only in some sort of computerized 
ionosphere, and so it’s hard to develop a 
relationship with a program. 

Anyway, this is a long-winded way of 
introducing what amounts to my second 
confessional column (I confessed to buy- 
ing mail-order products some months 
ago). My confession: I’ve been having an 
intense affair for more than 4 years now 
with Lotus’s 7-2-i. 

THE START OF SOMETHING BIG 

Like any affair, my liaison with 1-2-3 has 
had many ups and downs. It all started one 
day (not particularly dark or gloomy) in the 
b^ment of Lotus’s very flrst building in 
Cambridge, Massachusetts, in July 1982. 
Actually, the basement was the company’s 
whole office. Mitch Kapor wanted to show 
me his new program, which he and his co- 
workers had just named, although he 
wouldn’t tell me what the name was. 

I had become involved with personal 
computers because of VisiCalc, which I 
had discovered running on an Apple II 
about a year earlier. I was heavily using 
that program, since I was ambitiously 
planning the launch of a new magazine 


(never published). Kapor showed me how 
1-2-3 used more-complete menus and was 
more flexible; he demonstrated the fea- 
tures it had that VisiCalc didn’t and then 
got to the piece de resistance, 1-2-3's abili- 
ty to graph any part of a worksheet. 
(Graphs were Kapor’s specialty. He had 
just sold his fust program, Visiplot/Visi- 
trend, to Visicorp for $1 .3 million.) 

COITJ) THIS BE LOVE? After I left, I 
thought 1-2-3 was a neat program: excit- 
ing, fast on the uptake, fun to be around. 
But it didn’t do much for me at the time be- 
cause I had an Apple II and 7 -2- J ran on an 
IBM PC. But I liked Kapor, I knew he’d 
raised a lot of money, and I thought he 
would probably be successful. (It must 
have been ESP.) 

By the next year, after 1-2-3 had made 
its debut and was a clear hit, I got a real 
computer and started using 1-2-3 to plan 
yet more unpublished magazines and a 



newsletter or two. And yes, I fell in love 
with the program, even though 1 have yet 
to use it to graph a single named range. 
1-2-3 was fast. Because it ran on the PC, I 
could build gigantic worksheets. Because 
1-2-3 was so endearing. I fell in love with 
Lotus, too. It was a hot company that 
wanted to make a difference in its custom- 
ers’ lives and to treat its employees like 
real human beings. It was a fun company 
to deal with, full of grand ideas and bold 
strategies. And it had a hot product. 

TROUBLE IN PARADISE Then some- 
thing happened on the way to the bank. 
Lotus was so successful that it began to be- 
lieve it knew everything and could do no 
wrong. Symphony, the company’s second 
program, was introduced in 1984 with 
much hoopla. When the PC industry and 
users said it was a poorly designed failure, 
Lotus acted like it knew better. Jazz, the 
company’s third major program, was in- 
troduced in 1985 with even more hoopla. 
When the industry complained that it was 
late and users complained that it was slow, 
Lotus acted as if it couldn’t believe any- 
body would have the gall to criticize a Lo- 
tus product. 

Meanwhile, 1-2-3 stood still. I began to 
fall out of love with it. I didn’t use the 
graphing and sorting capabilities. I 
slopped trying to figure out how to write 
macros. As word processors and databases 
got faster and more capable, 1-2-3’s speed 
began to look less impressive. I started 
writing tough articles about Lotus, criticiz- 
ing the company for being arrogant and out 
of touch. This turn for the worse in my per- 
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sonal feelings toward 1-2-3, however, 
didn't seem to affect its sales, which con- 
tinued to grow and grow. 

When Lotus finally introduced an im- 
proved version of 1-2-3, Release 2.0, in 


1985, my feelings about it remained sour. 
Lotus had managed, flrst of all, to intro- 
duce some remarkable incompatibilities 
into 1-2-3, forcing users to keep track of 
which version of the program had pro- 


duced each worksheet if a cowoiker had 
decided not to upgrade to the new veision. 
More seriously, the company didn’t seem 
to improve the program in any substantial 
way. Instead it chose to improve upon 
what had largely been seen as weaknesses 
in the program. 

Even though such features as linked 
worksheets, multiple windows, and macro 
recording were available in competitive 
products, the new version of my old flame 
did not have them. Now I was beginning to 
feel somewhat like a jilted lover, as though 
1-2-3 not only looked old but was trying to 
dump me. 



FALLING IN LOVE AGAIN Something 
marvelous has been happening in the last 6 
months. 1-2-3 is beginning to look spry 
again, and I’m beginning to take a real in- 
terest in it and the rest of the Lotus family. 
Even though the current version of 1-2-3, 
Release 2.01, is essentially the same as 
Release 2.0, Lotus has been craftily im- 
proving the program’s wardrobe. With 
1-2-3's new sidekick, Hal, a rambunctious 
but friendly fellow, it’s much easier to talk 
to 1-2-3 and get it to do things that it wasn’t 
able to do in earlier incarnations. With 
1-2-3's sister programs Manuscript and 
Freelance Plus, it’s possible to create re- 
ports and other documents that really show 
off its number-crunching and graphing 
abilities to other people. With 1-2-3’s new 
add-in programs, it can do a number of 
things as though it were designed for them, 
including making faster calculations, pro- 
cessing words, and printing worksheets 
sideways. And most recently, with its little 
cousins Metro and Express, 1-2-3 can 
even do things like take notes, keep track 
of phone numbers, and call for and send 
electronic mail, all without bothering me 
in the least. 

I’m beginning to think that this is one 
very exciting program. I’m even begin- 
ning to think that Lotus is a hot company 
again: maybe it isn’t as idealistic as it once 
was, but it certainly has produced a raft of 
hot products and is treating its customers 
like real people. Now, if only Lotus would 
do some serious internal surgery on 1-2-3 
and take that nuisance of copy protection 
off my one true love, I might get so enthu- 
siastic that I’d write a few macros and get 
another monitor to show off the graphs. [)Q 
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OnGuard " Access Control Keeps 
Valuable Data From Becoming Public Domeiin. 


Payroll, personnel reviews, and 
confidential company information 
need to be readily accessed, but not by 
everyone. OnGuard Access Control 
provides the privacy needed without 
compromising efficiency. 

The NEW OnGuard 4.00 is a com- 
prehensive software security solution 
that provides access control, 
file-by-file encryption, and encryption 
password recovery. 

OnGuard is FLEXIBLE 
and EASY-TO-USE. _ _ 
allowing up to 24 = T 
users or user = k 


groups to share common files while 
keeping other files private. 

OnGuard’s PrivacyPlus’” module 
offers users the ADDED PROTECTION 
of file-by-file encryption. 

And, when that important password 
escapes your users, OnGuard's 
MasterKey’*' module comes to the 
rescue. MasterKey allows the System 
Manager to recover data without know- 
ing the encryption password. You'll 
never be locked out of data again. 

_ OnGuard is available 
directly through USS or 
your local dealer. 


1 - 800 - 892-0007 

Telex » 9102406695 

Take control with OnGnard. And, keep yoor PC private. 

United Sofhvare Security. Inc. 

8133 Leesburg Pike Vienna. VA 22180 
OnGuM a a fraot^naii o* E X-E SonwM Syslar's ft*racyPVa ano Maste<Kay are trademarks o* USS 

CIRCLE 301 ON READER SERVICE CARD 



BETTER THAN BUFFERS! 

PrtntQ 

• Automatically spools all printfiles to DISK, not RAM 
• Pop-up status display provides full control over PrintQ 
• Storage capacity measured in MEGABYTES, not kilobytes 
• Printfiles are not lost when power is lost 
• Ability to hold any printfile for reprinting next week, or next year. 

PrintQ is print spooiing software that iets you do aii this and more, 
without adding any hardware! 


Feature 

PrintQ 

Buffers 

A complete Print Spooler like 
those used on mainframe and 

YES 

NO 

minicomputer systems 



Automatically spools printer or 
plotter data to disk, not RAM 

YES 

NO 

Each printfile kept separate 

YES 

NO 

Allows control of report printing 

YES 

NO 

Re-start printing at any page 

YES 

NO 

Print reports in any order 

YES 

NO 

Automatically print multiple copies 

YES 

some 

Prompt for form changes 

YES 

NO 

Prompt for forms alignment 

YES 

NO 

Hold for later printing 

YES 

NO 

Cancel printing at any time 

YES 

some 

“Pop-up’ Status Display to control 
printing at any time 

YES 

NO 

View reports on the screen before, 
during or after printing 

YES 

NO 

Save printed reports (archive) for 
reprinting 

YES 

NO 

Works with GRAPHICS software 

YES 

some 

Select any printer port 

YES 

NO 

Capture reports to ASCII file 

YES 

NO 

Programmable using batch (.BAT) 
file commands 

YES 

NO 

Price 

$89 

$$$.$$ 
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iSEND IN THE Q-PON, OR 
iCall: 1-800-346-7638 

lln New Jersey Call 201-584-8466 

FOR: IBM PC, XT AT & ALL 100% COMPATIBLES. USES 46K RAM. 
IBM is a registered trade mark of International Business Machines Corporation. 


CRITICS CHOICE! 

“PrintQ is without a doubt the most sophisticated print spooler 
for the PC I’ve seen ... the Rolls-Royce of print spoolers. 

PrIntO will quickly repay Its $89 list price.’ 

—PC Magazine 

“Using PrintQ could become very addicting, and users may 
never want to go back to ordinary printing again.’ 

-PC Week 

“PrintQ Is not the average print spooler. . .the PrintQ menu 
screen lets you customize printing In several ways. If you're like 
me, you will decide that this freedom is worth Its weight In 
saved time and money.’ 

—PC Products 


30 Day money back guarantee! 

Not copy protected 


Only 

$ 89 ^ ” 


SDI 

Software Directions, Inc. 

1572 Sussex Turnpike, Randolph, NJ 07869 

YES! Rush me PrintQ for just $89 which 
includes postage and handling (Canada add $10— other 
foreign add $20). If I'm not convinced PrintQ saves time, 
increases productivity and enhances printer function. I'll 
return It within 30 days for a full refund. 


Company 

Address 

City 


State 

, Zip 

Phone 


^ □ Check enclosed. 

□ MasterCard 

□ Visa □ AmEx. A 

Acct. No. 


Exp. date 


Signature 


isidents add 6% sales 

• Q-PON 

Dealer Inquiries Invited 


COMPUTE WHILE YOU PRINT- WITH PrintQ ! 





What 

youGet 

IsThfeeTimes 

Better 

ThanWhatYou 

See 




Don I try to choose between word 
processing, desktop publishing, and 
typesetting. One software package 
does it all: Xy Write HI. 


XyWrite III is a 
high-performance 
word processor. 

XyWrite HI is ideal for writers, editors, 
lawyers, and other people who process 
large volumes of text. It’s fast, fle.xible, 
and full of advanced features. 


XyWrite HI drives 
a laser printer for 
desktop publishing. 

XyWrite III lets you take advantage of 
all the capabilities of today 's sophisti- 
cated laser printers. Use different fonts, 
proportional spacing, and all the other 
special features your printer has to 
produce high-quality output right from 
your PC. 


XyWritelll 
preparesyour 
text for typesetting. 

Type your text as you 'd like it to appear 
and let XyWrite Ill's commands take 
the place of visible typesetting codes. 
Hand it right over to your typographer 
—there's no need for separate for- 
matting instructions or retyping. You 
get more control, and fewer errors. 


Get three times the value from your 
PC: choose XyWrite III. Call (617) 
275-4439 and order XyWrite III 
($395), or the demo disk ($7). 

€>XYQUEST 

XyQuest, Inc. 

3 Loomis Street, Bedford, MA 01730 
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QUBIE' ... iTo over 80,000 satisfied customers, 
Qubie' is no stranger. 


Qubie' delivers the finest peripherals available in terms of features, reliability, price and performance, with service and support 
unparalleled in the micro-computer industry. 


At Qubie', customer satisfaction is one of the cornerstones of our philosophy. Our professional Sales/Customer Service staff 
can answer any questions before you buy. Our excellent Technical Support staff (with hours M • F, Sam - 5pm PTZ and Sat. 8 
- 11am PTZ) are as close as a phone call away should you require assistance. With our quality products, your satisfaction is 
assured. Qubie' offers a One Year Warranty, 48-hour turnaround and Federal Express service on warranty repairs. At 
Qubie’, your satisfaction is our top priority, but if for any reason you are not completely satisfied with your purchase, with our 
exclusive 30-Day No Risk Guarantee, you may return your purchase for a complete refund, including the cost to send it back. 
Ask your friends, business associates and colleagues about Qubie' — chances are they are one of the 80,000 satisfied 
customers. 



A fully compatible 256K EGA Card with a parallel port for only $2091 It 


features 16 simultaneous colors displayed from a palette of 64 colors, 
and crisp, clear text on both monochrome and enhanced color displays 
-- options that are not available on some EGA cards. 


Qubie' also offers a special "Display Deal" -the EGA card plus a Basic 
Time HR31-350 monitor for just $649l 


Expanding your PC to include a 20 megabyte hard drive has never been 
simpler with a Qubie' internal drive. 

The PC20 is an internal hard disk subsystem mounted like your floppy, 
for an incredible $369. The PC20 is a standard mounting driveflikea 
floppy), so that you can see the read/write light. The drive boots directly 
from the hard disk, arid requires no software patches. Our format 
software allows changeable interleaving that gives you noticeable 
speed improvement over the standard XT drive. 

Qubie* also includes software that truly enhances the use of your hard 
disk - Idir, the hard disk organizer that makes DOS a snap, and the 
special Qubie' version of ZylNDEX, the super searcher. 



2400 BAUD 
MODEMS 



Choose from a family of four modems — the 1 200 baud internal modem 
at $99 or the external at $1 1 9. Our 2400 baud internal modems are 
priced at $209, and the external of $229, all offer unbelievably 
great performances! 

You can be sure that the Qubie' family of modems are of good stock. 
Qubie' offers both 1 200 and 2400 baud modems. Our modems are fully 
compatible with all Hayes software commands. Software packages 
such as Crosstalk, ProComm, and Sidekick, will work flawlessly. 


1200 BAUD 



The 2400 internal and external state-of-the-art modems are equipped 
with Automatic Adaptive Equalization, CCITT V.22/V.22 bis. Bell 212A 
compatible, and 2400/1200/600/300/1 10 bps 


The 1200 baud modems are Bell 1 03/21 2A 300/1 200 baud, include a 
modular phone cord, and PC-TALK III software. 

From $99 to $229, these are the best price, performance modems 
for your communication needs. 


QUBIE' 


Department P inside California Outside California 

507 Calle San Pablo 805-987-9741 800-821 -4479 

Camarillo. CA 93010 London (OU 223-4569 P8ris(01)321-5316 Srdn8y(02) S79-3322 Canada (403) 434-9444 
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Lotus Is a reftLstered Uademark of Lotus I)pviM<^mcnt Corporation. MicitMofl is a registered trademark of 
Microsoft Corporation. IBM is a registered trademark of Internationa] Business Machines Corporation. 
Sidekick and 'Hirbo Lightiting are trademarks of Boriartd InL, Irtc. PruKey is a trademark of RoseSoft, Inc. 
Memrry requirements are manufacturers' minimum system requirements. 0 1987 Intel Corporation. Above 
is a tiadem^ aitd Intel a registered trademark of Intel Corporatiort 


- 320K RAM. Windowing can give you a whole new 
outlook. It can also gobble up a whole lot of memory. 


- 192K RAM. Fbr all its pluses, 
networking has a minus. 


- OOA KAM, - izaii KAM, - IZiSA KAM. 

A word of warning: Tbo 
many pop-ups can have a 
negative effect on your memory 




moryis 
first to go. 



- 128K RAM. Everyone will tell you downloading 
is where it’s at. Which is why expanded memory 
is where you should be. 



It can happen just like that 

One minute you’ve got a walloping 640K, 
the next minute, you’ve got zip. 

That’s because each new application you 
add devours precious RAM. 

Fbrtunately you can avoid playing 
memory roulette. With an Above" Board 
from Intel. 

Above Board is more than just another 
slam bam memory board. It’s a long-term 
memory solution. 

It not only takes you upto640Kof conven- 
tional memory it gives you up to 4 megabytes 
of expanded memory Based on the EMS 
standard developed by Lotus* Microsoft* and 
the folks paying for tlus ad. 

So now you can 
take advantage of 
applications Uke the 
ones over there on 
the left, knowing 
you’ve got memory 
to spare. 

Plus (and it’s going 
to be a big plus in the 
future). Above Board provides extended 
memory which will support protected mode 
DOS. So you won’t have to ei^ty-sbc your 
Above Board, no matter what happens in ’87. 
And beyond. 

What’s more, every board comes with a five- 
year warranty and toll-free hotline support 

Fbr details, see your fevorite computer 
dealer. Or call us at (800) 538-3373. 

And find out why the first thing to go is the 
last thing to worry about 

iriy 
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■ COVER STORY ■ RICHARD AARONS AND ROBIN RASKIN 


.Security 

Strategies 


Hardware Protection 

for PCs 


In a world in which PCs cost hard-earned dollars and 
data that’s taken years to build up can be destroyed 
in moments, you should consider the hardware alternatives 
that can keep your machine and your data secure. 


A s personal computer operations ex- 
pand and consume an increasing 
portion or corporate assets, the se- 
curity of the system and its data is mote im- 
portant than ever. Yet protecting your PC 
and the data it harbors is like treating a dog 
with fleas. As soon as you eliminate the 
problem in one place, it jumps to another. 

A roundup of hardware security prod- 
ucts now on the market, some of which we 
look at here, could make the least-suspi- 
cious person paranoid about his chances of 
becoming a victim. The many diverse 
products currently available are all de- 
signed to thwart tamperers, thieves, .sabo- 
teurs, busybodies, mischief-makers, and 
just plain inexperienced users who, from 
within or without, intentionally or uninten- 
tionally, come into contact with your PC 
and its data. 

But instead of calming your apprehen- 
sions, their number and variety can add to 
your fear of being ripped off. Unless you 
assess carefully what you really need and 
why you need it, as well as what you are 
getting and from whom, you run the risk of 


creating additional problems, incurring 
unnecessary cosLs, and dimini.shing your 
capabilities. 

At the same time that security is becom- 
ing more essential, the PC battle cry con- 
tinues to rally the industry around data and 
machines that users can access easily. 
When you restrict easy access, you risk 
losing as much as you gain from a more se- 
cure environment. Tightened security can 
impede the free flow of resources and in- 
formation and the ease of administering 
systems. Also, too much security in one 
place can produce a security gap in anoth- 
er. On the other hand, security that's too 
tight may add far mote to the administra- 
tive burden than it’s worth. 

When you’re using a PC that sits out in 
the open, how do you protect the sensitive 
data that was once relegated to the sacro- 
sanct security-intensive mainframe envi- 
ronment? How do you make sure that 
you’re not putting mote obstacles in your 
way than in the way of tamperers and 
thieves? 

Both software and hardware vendors 
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COMMONSENSE SECURITY 

Practical advice for keeping your PC and data secure. 


Y ou don’t need any additional hard- 
ware or software to take the first 
steps toward making your PC and your 
data more secure. Here’s a list of data se- 
curity practices that are good common 
sense. 

• The cardinal rule: If your data is sen- 
sitive and you’re using a hard disk, don’t 
leave it on the machine. Copy data to a 
floppy disk and lock it up for safekeep- 
ing. But be sure to obliterate the original 
on your hard disk when you do copy it to 
a floppy disk. Using the DOS DEL or 
ERASE commands doesn’t wipe out the 
file; someone with The Norton Utilities, 
Mace Utilities, or similar programs can 
easily bring it back to life. Norton’s Wipe 
File program will obliterate every last 
trace of the file. And so will PC Maga- 
zine's DELZ.COM utility (Program- 
ming/Utilities, PC Magazine, Volume 4 
Number 21). All other rules are second- 
ary to this. 

• Name sensitive files somewhat 
cryptically. Instead of calling this year’s 
budget plan BUD87.WKS, try calling it 
MOM. DOC. And keep a separate print- 
ed index somewhere prying eyes can’t 
find it that tells you which files have 
which innocent-sounding aliases. It’s 
awful to have to guess whether your new 
budget is called MOM or PICNIC or AP- 
PLE. PIE or PURPLE.COW. 

If your software has built-in password 
protection and/or encryption, use it. For 
instance, with 1-2-3, Release 2, “File 
Save File Name P” prompts for a pass- 
word (twice) and then encrypts the work- 
sheet. 

• Use existing security devices. If you 
have a lock on your office door, use it. It 


may not be 100 percent burglarproof, but 
it’s certainly a deterrent. If you’re really 
concerned about security, lock your of- 
fice when you step out. That’s when 
you’re especially vulnerable. 

• Watch how you dispose of paper 
printouts. They often supply the easiest 
access to confidential information, espe- 
cially in offices in which printouts are the 
primary form of backups. And if your 
printer uses a carbon ribbon, be careful 
what you do with it when it runs out. It’s 
simple to reconstruct a file by reading the 
ribbon backwards. 

• Be neat — it pays off. Don’t tempt 
fate by leaving floppy disks with your 
data out in the open. If tamperers and 
snoops don’t get ’em, coffee spills, dust, 
and fingerprints will. When you leave 
your desk, no matter how briefly, store 
floppy disks in a safe place. 

• Avoid the obvious and be creative 
with user IDs and passwords. Tamperers 
and thieves have l^n able to get around 
some perfectly good security schemes 
because users insisted on using parts of 
their names or their initials as passwords. 
Don’t tape the password to the bottom of 
your keyboard. 

• Avoid putting sensitive passwords 
in your communications. If you feel you 
must script your passwords into your 
automatic log-on to take full advantage 
of your communications’ capabilities, 
lock up communications scripts contain- 
ing personal passwords when you leave 
the computer. Some communications 
programs, like Lotus Express, encrypt 
the password. 

• Use special snooperproof disks, 
marked with unique physical “finger- 


prints." No two of these disks have the 
same fingerprint. A description of the 
fingerprint is encoded on the disk. When 
a protected file is accessed, the print and 
the description are compared to make 
sure you have an exact match before the 
decrypted data will be released, (Vault’s 
Filelok is the most popular of this genre.) 

• Use your AT lock for its intended 
purpose. While the lock may be only to- 
ken security (see accompanying sidebar 
“Locked Out: The PC A’T Lock and 
Key"), it’s better than nothing. Record 
the key number (not on the hard disk!) 
and keep a copy in a safe place. An info 
center manager responsible for acquiring 
PCs should also keep track of the key 
numbers since he is the first person a user 
turns to if a key is lost. 

• Consider purchasing removable me- 
dia such as the Bernoulli Box or other re- 
movable hard disks. Some tape and disk 
combo units provide easy security be- 
cause the device is external to the PC and 
tape backups are quick and efficient. 
(See “Drawing a Bead on Bernoulli,” 
PC Magazine, Volume 6 Number 1 .) 

• Protect against unintentional de- 
struction: hide or protect your FORMAT 
command. Versions of DOS later then 
2.0 are smarter about avoiding format- 
ting the hard drive accidentally, but it can 
still happen. Some smart users rename 
the command (one user I know calls it 
TAMROF, which is FORMAT spelled 
backwards). Others write simple batch 
programs that don’t allow the PC to use 
FORMAT on anything but the floppy 
disk. And PC Magazine's User-to-User 
column has published several sophisti- 
cated techniques for preventing unautho- 


have attempted to find the answers to these 
questions. In this issue we focus on the 
hardware method and on systems that 
combine software and hardware — physi- 
cal devices that protect both your invest- 
ment and your information. The six de- 
vices we look at, examples of the many the 


market makes available, include ACCO 
International’s Locking Keyboard Cover, 
Micro Security Devices’ PC Guardian, 
CVI Laser Corp. ’s KBD-Lock, A-O Elec- 
tronics’ X-Lock 1(X), Jones Futurex’s Au- 
toCrypt I, and MPPi’s PC Lock IV. But 
first, consider some of the issues. 


HARDWARE SECURITY YIN/YANG 

Just as the whole issue of taking added se- 
curity measures has two sides, so does the 
use of various types of protection. Chain- 
ing your PC to the desk or attaching 
screaming sirens under the hood thwarts 
outside intruders, but it still leaves the ma- 
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rized access to your hard disk. 

• Use Charles Petzold’s ATTR pro- 
gram (Programming/Utilities, PC Maga- 
zine, Volume 5 Number 1 1). This, like 
DOS’s ATTRIB program, gives files a 
read-only status, which prohibits anyone 
from making intentional or unintentional 
alterations. But better than DOS's, 
ATTR lets users hide files so they don’t 
appear under normal directoiy searches. 

• Look for inexpensive software secu- 
rity utilities that offer file protection. PC 
Magazine's FREEZE program (Pro- 
gramming/Utilities, PC Magazine, Vol- 
ume 5 Issue 22), written by Jeff Prosise, 
can help get you started. It works in 
RAM to let you suspend a program in 
midstream, blank your display screen, 
and lock the computer until you enter a 
password giving it the go-ahead to re- 
sume operations. 

• If you’re more ambitious, try reas- 
signing some keys in some cryptic fash- 
ion. If, for example, you reassign your 
Enter key to some little-used key, you’re 
bound to throw a ringer to anyone who 
tries to take a look at your data. 

• Be watchful and wary. Know your 
coworkers and investigate loitering visi- 
tors, especially if they appear overly in- 
terested in your computer. 

• Use extra caution when employees 
in your area are fired, have resigned, 
have been laid off, or have quit in a fit of 
anger. Since resentful employees have 
been known to destroy data immediately 
after being fired or laid off, be sure to 
change the passwords of such staff before 
they get the bad news, not after, when it 
may be too late. 

• Know what you’ve got on-disk. 


chine’s data wide open to the prying eyes 
of a nosy coworker or knowledgeable 
hacker. In addition, even with the comput- 
er actually bolted to the desk, anyone 
could steal or swap its internal boards. And 
as John Vyhnal, vice president at Jones Fu- 
turex, a manufacturer of data security 


Many word processors create temporary 
and backup files that are erased after you 
are done. Yet, as with other DOS files, 
when these files are erased, they are not 
erased completely. If you’re not careful, 
someone could use The Norton Utilities 
to unerase them. 

• Make sure your printer buffer has 
been cleared. If you’ve printed some- 
thing using a print spooler, and someone 
knows how, he can come along and re- 
print what’s still in the buffer. 

• Security is such a big issue that read- 
ers are writing to us all the time with their 
suggestions. In our User-to-User col- 
umn, we’ve published dozens of tips on 
everything from changing COM- 
MAND.COM to prevent users from us- 
ing the TYPE command to look at files, 
to using the PROMPT command to issue 
a scary “Unauthorized Access" prompt, 
to starting an AUTOEXEC.BAT file 
with another name, to hiding subdirec- 
tories, to renaming your word processor 
so that a casual snoop can’t use it to 
search through files. 

• Finally, you should keep these pre- 
cautionary measures in check with a 
strong dose of humility and perspective. 
Your data is probably not as important to 
others as you may think it is. Industrial 
secrets are one thing, but even the most 
dastardly criminal would find it difficult 
to make use of your annual budget, fi- 
nancial plaiming spreadsheet, or payroll 
information to sabotage your efforts . Un- 
less you’re working in an environment 
that is highly secrecy sensitive, you prob- 
ably don’t have to worry too much if you 
just use common sense. 

— Robin Raskin 


boards (and maker of AutoCrypt I, re- 
viewed here), notes, “Anyone with a 
modicum of knowledge and a copy of The 
Norton Utilities can access your data if 
passwords exist in memory or on-disk.” 
Moreover, although a snooper cannot de- 
code data that has been encrypted, he 


■ Establishing a 
rational PC security 
strategy is a difficult 
task, partly because 
it’s hard to know what 
you should protect 
yourself against. 


could modify or obliterate it. And on it 
goes. 

Establishing a rational PC security 
strategy is a difficult task, partly because 
it’s hard to know what you should protect 
yourself against. The National Center for 
Computer Crime Data’s recent study of 
prosecuted computer crime cases found 
that, contrary to popular belief, there’s no 
stereotypical computer criminal. 

With little information to go on, com- 
panies don’t know exactly what to defend 
themselves against, and apparently many 
are losing out. “Many instances of com- 
puter crime go unreported,’’ says Jay 
Bloombecker, the center’s director. Ac- 
cording to Bloombecker, frequently busi- 
nesses are reluctant to pursue legal action 
for a number of reasons, including embar- 
rassing publicity and the cost of taking le- 
gal action. 

Outright crime is only one of the prob- 
lems. David Dettloff, product manager at 
ACCO International, a maker of PC secu- 
rity products (including the Locking Key- 
board Cover reviewed here), contends that 
“about 70 to 80 percent of the damage 
done to PCs in the office is unintentional 
and not malicious.” A study by Interna- 
tional Resource Development, a market 
research fum, concurs. It found that MIS 
departments perceive employee revenge as 
the second greatest threat to data security, 
second only to users’ accidental eirors. 
Bob Nagel, a systems consultant and de- 
signer of PC Accessories, reports that ca- 
sual tampering, including the swapping of 
PC boards by coworkers, is on the rise. 
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Office environments in which PCs are 
the common property of a group of users 
create additional security concerns. And 
although you may not be worried about se- 
curity, your most important customers 
may be. If you deal with some branches of 
the government or even if you’re subcon- 
tracting to security-conscious private 
firms, your customers may insist that you 
use some type of data security system. 

In response to the need for tightened se- 
curity in many offices, new products are 
proliferating to meet the attack. Inmac, a 
California-based leading supplier of com- 
puter products to corporations, has tripled 
its security product offerings over the last 
12 months. “Without equivocation,” says 
Inmac’s John Erb, “we’re finding an in- 
creased awareness of security issues from 
our buyers.” 

LOCKS: LOW-COST SOLUTIONS At 

their most basic level, hardware devices to 
deter physical tampering take the form of 
locks. Everyone understands their mes- 
sage: Private property. No trespassing. 

Locks require minimal installation and 
are inexpensive, usually costing from $20 
to $100. PC Accesories’ Nagel enthusias- 
tically cites the benefits of these devices; 
“They don’t interfere; there are no pass- 
words to memorize, no boards to install, 
and no memory chewed up by software; 
and the price is right.” 

Locking the PC provides a good mea- 
sure of protection from the professional 
thief or the casual meddler — which one 
depends on where you decide to put the 
lock. You can find a device that locks your 
PC’s keyboard, on/off switch, backplate, 
or cover screw or one that locks your PC it- 
self to the desk, floor, or any other perma- 
nent fixture. 

Unobtrusive keyboard covers with 
locks eliminate the possibility of some- 
one’s accidentally or intentionally hitting a 
key. Other keyboard variations attach to 
the keyboard plug and let your workstation 
keep running while the keyboard remains 
locked. A lock encasing the computer’s 
on/off switch prevents others from using 
your PC. A lock on the backplate or cover 
screw of the PC chassis prevents under- 
the-hood access. Some of these locks are 
sold as combination units, offering protec- 
tion at multiple points. 


■ Businesses can never 
fully protect their 
PCs from theft. But they 
can make it more 
difficult for thieves to 
succeed. 


IMMOVABLE OBJECTS Where the 
flow of human traffic is heavy, a number 
of organizations have begun to incorporate 
physical security as a routine part of every 
computer installation. At Amoco’s 80-sto- 
ry office building in Chicago, each PC is 
routinely outfitted with steel-cable devices 
and sirens. 

A recently built public-access computer 
lab facility at New York’s Columbia Uni- 
versity incorporates a high-tech, highly 
tamperproof design. Steel bars and case- 
hardened locks protect the CPUs. Moni- 
tors are cemented to the desks with space- 
age adhesives. This elaborate security 
effort, according to Columbia’s Frank da 
Cruz, “isn’t a backlash to any inordinate 
amount of theft,” but the precaution is tak- 
en because the minimal expense required 
to protect the equipment this way easily 
justifies it. 

Houghton-Mifflin has adopted a pre- 
ventive approach to security. TTie publish- 
ing company has housed its newly ac- 
quired PC ATs in locked steel casings and 
permanently affixed them to steel carts as 
an antitheft tactic. “It’s a start of a trend 
we will continue with other new pur- 
chases,” says Audrey Whitfield of the 
Business Software Division. 

Since anyone with enough time and en- 
ergy can find a way to defeat even the best 
security system, businesses and other or- 
ganizations can never fully protect their 
PCs from theft. But they can make it more 
difficult for thieves to succeed. The idea is 
to make stealing the equipment so trouble- 
some that the thief will decide to go next 
door where the pickings are easier. 

Other physical lock mechanisms fend 


off an array of less criminal but equally se- 
rious activity associated with equipment 
that’s located in a public-access area. AC- 
CO’s Detloff has a favorite PC security 
tale, which tells of the office-cleaning per- 
son who thoughtfully shut off the PC AT 
server, destroying the data of those con- 
nected to it. The company forthwith in- 
stalled a $30 lock on the power switch to 
eliminate future catastrophes. 

Board swapping is the next wave in 
nonmalicious tampering. Coveting thy 
neighbor’s board enough to do something 
about it has become quite popular. It’s not 
uncommon for “Joe to be sitting next to 
Frank and decide that Frank doesn’t need 
that fancy display card as much as he 
does,” observes Nagel of PC Accessories. 
“Joe then pops off the cover and helps 
himself ' ’ Similarly, an employee may de- 
cide that his home computer needs the 
company’s memory expansion card more 
than the office computer. The best protec- 
tion against board swapping, tampering, 
and messing under the hood are locks for 
the cover screw or backplate of the PC. 

Despite the variety of products, some 
companies are reluctant to lock up the 
goods. Lack of a corporate security pro- 
gram seems to be a major obstacle. One 
New York bank vice president I spoke 
with feels that security is viewed as non- 
productive work, and so it’s relegated to 
being a low priority. He confided that his 
bank did not have a comprehensive PC se- 
curity policy and that it probably would not 
until “the first unpleasant occurrence.” 

Rick Koenig of the Computer Security 
Institute, a Massachusetts-based clearing- 
house for security professionals, com- 
pared security measures to backing up 
your data: “You believe in the procedure 
only after you’ve lost a couple of files.” 

Some people are also leery of making 
the PC look like a prisoner on a chain 
gang. Unsightly locks and padlocks can be 
psychologically disturbing. According to 
Inmac’s Erb, attractive cabinets with built- 
in locks are preferred over bulky cables. 
Most of the locking-device manufacturers 
appear to be doing their utmost to give 
their installed products a low profile. 

PROTECTING DATA Protecting the 
physical machine is certainly important, 
but in most cases the stored information is 
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The Invaders (The Forces at Evil) 


The Protectors (The Farces ol Good) 


A Mighty Fortress 
Is Our Computer? 

What arc you trying to protect 
and from whom? As the process- 
ing power of the PC increases, so 
does the sensitive nature of data 
stored on it. The old mainframe 
security procedures: lock down, 
log on, restrict access, and en- 
crypt are back to haunt PC users 
who thought that personal meant 
"free from security concerns." 
Hardware security devices offer a 
variety of barricades against the 
forces that intentionally or unin- 
tentionally invade your office. 




The Corporate Spy 

The same guy who tried to 
)immy your tile cabinet may 
now be after your electronic 
data While espionage tends 
to target the trade secrets, 
certain PC areas such as fi- 
nancial. personnel, and 
bookkeeping are likely tar- 
gets for professional snoops 


The Hacker 

It's the hackers who have the 
stick-to-itiveness to keep on 
trying until a system is pene- 
trated Some relish decoding 
the ultimate encryption 
scheme; others plant unde- 
tected Trojan horses in work- 
ing programs; and others 
decide to borrow the com- 
pany EGA because it'll do 
wonders tor their clone at 
home 

The Innocent Incompetent 

Hard disks and a mysterious 
DOS environment make navi- 
gating the PC waters tough 
going tor the uninitiated. An 
accidental disk format, a copy 
of a tile overwriting an exist- 
ing but different file, and a 
file wipeout are all potential 
dangers 


The Unhappy Employee 

A recent survey indicated that 
more computer crime is com- 
mitted by insiders than by 
outside hackers Ignorance, 
listed as the number-one mo- 
tivation, was only slightly 
ahead of maliciousness and 
revenge 


The Thief 

Office crime was. is. and will 
always be a problem. Unpro- 
tected. out-in-the-open PCs 
are a thief's wish come true. 


Physical Locks 

Make the message clear; 
don't mess around here! 

1. Lock the door to your 
office. 2. boll the machine 
to the ground to protect your 
financial investment, and/or 
3. lock the keyboard or 4 . the 
on/off switch to prevent ac- 
cess to data. 


Access Control 

"Who goes there? Iden- 
tify yourself!" is the bat- 
tle cry of access control. 

If you need to establish 
who can use the com- 
puter, force users to 
identify themselves to the 
computer and limit users 
to certain authorized 
areas once they are iden- 
tified. Hardware and 
software access controls 
may provide solutions. 
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Encryption 

Make the intelligible 
unintelligible. 

S. Even it you intercept 
this data, you need a 
special key in order for it 
to make sense. Hardware 
encryption tends to be 
fast It's more protective 
but also more expensive 
than its software 
counterpart. 


Data Integrity 

How much confidence do you 
have in your PC data'’ 
Hardware security systems 
can incorporate accountabil- 
ity and auditability tracking. 
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■ SECURITY STRATEGIES 


LOCKED OUT: THE PC AT LOCK AND KEY 

The PC AT lock offers good data protection, but for some reason PC AT 
owners tuck the keys away rather than lock up their machines. 


W hen PC Magazine first reviewed 
the AT, executive editor Paul So- 
merson predicted (“IBM Brings Out the 
Big Guns,” PC Magazine, Volume 3 
Number 22) that the AT key lock would 
become a high-tech status symbol, worn 
ornamentally around the neck. During 
the auspicious AT debut, glossy photos 
showed the AT key dangling seductively 
from the AT lock. 

The AT lock sits prominently on the 
front panel of the machine. You can re- 
move the AT key from the lock in either 
the locked or the unlocked position. 
When locked, the AT cannot be booted. 
Furthermore, you can’t (easily) remove 
the system unit cover. 

When it was first introduced, the AT 
lock represented a new dimension; it 
meant that the PC could handle the secu- 
rity needs, as well as the high-speed pro- 
cessing needs, of corporate users. Yet a 
few years later, most AT locks have atro- 
phied from disuse. 

User perceptions are to blame. It 
seems the user is more paranoid about 
losing the key than about losing the data. 


Informal surveys indicate that the AT 
lock has become primarily decorative, 
with most keys tucked away — out of 
sight and out of mind. 

The disappearance of the keys is 
strange because the AT lock actually af- 
fords a good bit of built-in data protec- 
tion. Somerson wrote optimistically 
about life before and after locks. “It's 
possible [before the AT],” he said, “for 
an interioper with a nut driver to snap off 
the cover, twist out the hard disk, and 
walk through the front door with all your 
firm's sensitive files under his arm. To 
the security guard, it’s just a can with a 
few wires hanging out; to you it’s your 
job, your whole future, down the sewer. 
But not with the AT. To pry the cover 
off, you need the sinews of Arnold 
Schwartzenegger and a crowbar the size 
of your leg.” 

The AT lock and key are made by 
Chicago Lock Co. The circular design 
was originally developed by CLC 
founder Lyle Schinn in 1934. It’s the 
same lock you find on vending and pin- 
ball machines. The lock design is superi- 


or to many others because it has more 
variations and is more difficult to dupli- 
cate than conventional locks. In addition, 
the lock’s “shallow” size doesn’t inter- 
fere with the AT internals. The lock trails 
two wires attached to the PC mother- 
board, which sense the position of the 
lock. 

Obviously the lock protects your AT 
from casual, unintentional, and nonmali- 
cious interference. The lock keeps out 
basically honest folks with inquisitive 
fingers, but the bmtes truly dedicated to 
getting into a machine will not be hin- 
dered. It’s common knowledge that if 
you piy the cover off the machine, you 
can easily hot-wire the PC and bypass the 
lock. 

Locking yourself out is an important 
concern though. “I think people are basi- 
cally afraid of losing the key,” says PC 
Magazine contributing editor Charles 
Petzold. “If you drive a car, you know 
that if you leave the keys inside you can 
open the door with a clothes hanger. If 
you live in an apartment, you know that 
if you lose your key, you can get a lock- 


perceived as being even more valuable. 
The American Institute of Physics (AIP) in 
New York has offices in its own building 
with its own security and receptionist 
staffs, which cuts down on the risk of out- 
side theft or tampering. But the AIP has a 
number of users sharing a PC, so internal 
data security and confidentiality are 
among the issues that it has addressed. At 
Shell Offshore’s New Orleans office, Ke- 
vin Powell feels that building visitor and 
security badge restrictions are satisfactory. 
Like the AIP, Powell opts to protect the 
data on the PC instead. 

How can you lock your data if you’re 
more worried about losing it than your 
PCs? An add-on board security device pro- 
vides a means of protecting your data’s 
confidentiality and integrity. These de- 
vices protect access to restricted informa- 


tion, prevent unauthorized use, and often 
provide an audit trail. 

Although installing this type of hard- 
ware requires a much greater level of so- 
phistication than sticking a lock or bolt on 
the PC does, the benefits are many, espe- 
cially when compared with software pro- 
grams that perform the same functions. 
Unlike software, hardware — once you’ve 
installed it — ^requires little participation 
from you. Hardware is fast. The boards 
have their own processors; the protection 
is burned right into the ROM or PROM 
chips, eliminating the software journeys to 
disk and back. Finally, hardware leaves 
precious PC RAM available for applica- 
tions. 

Hardware can offer more-complex pro- 
tection. As evidenced by the trail of broken 
copy-protection schemes, most software 


publishers are reluctant to use more than 
token out-and-back protection systems to 
check for unauthorized use. The more 
complex the software protection scheme, 
the more likely it is to interfere with the 
hardware. 

Hardware is harder to violate than soft- 
ware. Even if the software protection 
schemes prohibit you from viewing data, 
you can seriously mess things up by simple 
tampering. Disks by their very nature are 
readable and writeable — hence suscepti- 
ble. “The ability to reformat and erase 
data easily is the Achilles’ heel of soft- 
ware,” says Amoco’s Jesse Hernandez. 

Hardware is so crucial to secure data 
absolutely that the National Bureau of 
Standards insists that the data encryption 
algorithm (DEA) be on a chip to comply 
with its rigorous specifications. You sim- 
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smith to come. But the key for the AT 
looks so funny that people are afraid if 
they lose it they won’t be able to use their 
machines again.” 

Since corporate mandates concerning 
the lock are few, the decision to lock or 
not to lock becomes an individual one. 
Some think the risk is worth it; they lock 
their machines. Others pretend the lock 
doesn’t exist. If you weigh the protection 
offered against the risk of playing with 
locks, you may put the keys away, decid- 
ing it’s safer not to use them. 

What happens if you do lose the key? 
When you get your AT, you receive a 
plastic bag containing two keys and a 
hard tag with a number on it. You also 
get the phone number of Chicago Lock, 
which you can call to request a duplicate 
key — if you have the tag number. When 
I called IBM to find out where I might go 
for duplicate keys in the event that I lost 
my tag number, a helpful IBM spokes- 
person scrounged around the company 
vaults to unearth the Personal Computer 
Family Service Information Manual, 
which specifically states that duplicate 


ply can’t change chips as easily as you can 
software memory. 

Most of the hardware data security 
products available are hybrids that com- 
bine a number of different protection 
mechanisms to provide security on a num- 
ber of fronts. The three basic types are en- 
cryption, access control, and auditing. 

ENLKYPiiNG data One of the most 
obvious ways to protect confidential data 
is to encrypt it so that it is unintelligible to 
anyone who might try to access it. You can 
use hardware or software to encrypt data, 
but the preferred method if you have high- 
ly sensitive data is to use hardware. En- 
cryption software is vulnerable to the ex- 
pert hacker who can enter the encryption 
program, modify the code, and put a file 
into a permanent state of gibberish. 


keys are the responsibility of the custom- 
er. IBM apparently doesn’t keep records 
of lock numbers linked to AT serial num- 
bers. Undaunted, I called Chicago Lock 
and learned that I could secure duplicate 
keys — if I had the key number. L^ the 
number and you’re at the mercy of a 
locksmith. 

So it’s no wonder many people are 
nervous or skeptical about the lock. It’s 
come to be generally perceived as a nui- 
sance that ofters little protection. In fact, 
hardware reviewers barely note the pres- 
ence or absence of a lock in the clones 
they review. Yet, as problem-ridden as it 
may be, the AT lock is one area where 
IBM bests the clones; the IBM PC AT 
key is much mote complex and sturdy, 
and, if you have the tag number, you can 
get a replacement. Some clones offer 
locks and keys but include no instruc- 
tions about duplication or replacement. 

More important, the AT lock is actu- 
ally a functioning lock. One reviewer 
told me about a clone with a "lock to no- 
where.” The “AT look” was achieved 
with a fake lock. — Robin Raskin 


Algorithms built into a chip and cou- 
pled with other antitampering devices are 
mote effective against such tampering. A 
chip may be protected and booby-trapped, 
for example, so that if anyone tries to fid- 
dle with it, it becomes completely unread- 
able. This eliminates the possibility of a 
knowledgeable hacker slipping a “skele- 
ton key” into your encryption program. 

If a hardware system requires pass- 
words, the passwords themselves are en- 
tered into PROM or EPROM chips, which 
are designed to become inoperative if tam- 
pered with . Boards can also be designed to 
fail, or to lock up the computer, if they are 
moved from one computer to another. 
That way the thief or tamperer won’t be 
able to sneak a board off the premises for 
decoding. 

Most software programs encrypt your 


file after you’ve written it. Some hardware 
also encrypts on a file level, but because 
encryption on chips take so little time, they 
can encrypt and decrypt “on the fly.” 
With this system, every time your program 
writes to disk, the data is automatically en- 
crypted, and every time it reads from disk, 
the data is decrypted. This method is obvi- 
ously more secure than writing a normal 
file out to disk, encrypting it, and then de- 
crypting the whole thing when you want to 
work on it. With integral encryption, the 
only time the data is in readable form is 
when it’s in your computer’s memory,, 
providing an efficient but transparent en- 
cryption mechanism. Yet the determined 
perpetrator could use a memory-resident 
Trojan horse to make a copy of the PC’s 
memory, thereby bypassing the encrypted 
disk file. 

Encryption algorithms come in two ba- 
sic styles: DES (Data Encryption Stan- 
dard), which is the standard published by 
the U.S. government and repeatedly tested 
by the National Bureau of Standards, and 
proprietary algorithms, which are devel- 
oped by the manufacturer or other party. 
Proprietary algorithms tend to be less ex- 
pensive than the DES chip, and they often 
run faster, but DES is the way to go if you 
want the recognized standard. 

CONTROLLING ACCESS Ideally you 
should have a system in place for assuring 
that unauthorized persons cannot get on 
the PC in the first place. As Dennis Stein- 
auer, manager of computer security and 
management for the National Bureau of 
Standards’ Institute of Computer Sciences 
and Technology, says, “Without user 
identification, you might as well eliminate 
many of the high-tech security products 
and go back to a physical lock. ’ ’ 

“Encrypting a file provides confidenti- 
ality , but user autheptication ensures integ- 
rity,” says John Vyhnal, explaining the 
multitactic approach of the Jones Futuiex 
line of boards. Hardware devices designed 
to authenticate or identify users control ac- 
cess to the PC, generally by distinguishing 
between different users of the same system 
(although some single users do instil se- 
curity boards on their personal rigs). They 
typically use a password-type scheme with 
different levels of password verification. 

The devices actually grab control of the 
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Keep your 

under 
Intra-lock 
and key 


aurDmcmon 


COpy:;yh“j ' 


sensitive data 



Unauthorized access to PC's costs organi- 
zations untold millionsof dollars every year. 

The Intra-lock™ plug-in PC board is 
the most secure and versatile solution to 
data security available today. Intra-lock™ 
is currently available for IBM PC, XT, AT* 
and IBM compatible systems. Intra-lock™ 
works equally well in stand-alone and 
network environments. 

Present software- based data security 
systems depend on passwords to 
protect your confidential information. Unfor- 
tunately, passwords are easily violated, 
either by using widely available "password- 
trapping” software, or simply by poor 
password control. 


The Intra-lock™ hardware device 
transforms ordinary, readable data into 
unreadabie nonsense, without using a 
keyboard password. 

intra-lock™ uses the internationally 
recognized data encryption standard 
CDES} developed by IBM. Data encrypted 
using Intra-lock™ can only be decrypted 
by authorized persons using the correct 
physical key. 

As powerful as the Intra-lock™ tech- 
nology is. Intra-lock™ is extremely easy to 
use. . .two simple commands will encrypt 
and decrypt ypur sensitive data with 
lightning spe^. 


INTRALOCK 

The PC data security solution. 

CIRCLE 284 ON READER SERVICE CARD 

MIU Automation Inc. MIU Automation Corp. 

10 Allstate Parkway. 10th floor. Markham. Ontario 217 North Wnght Brothers Drive, Salt Lake international Center 

Canada, L3R 6H3 Salt Lake City, Utah, U.S.A, 84116 

ph (416) 479-6722 Fax; (416) 479-6839 ph (801) 537-7866 Fax: (801) 537-7870 


Please send more INTRA •LOCK"' information! 

NAME 

TITLE 

COMPANY NAME 

Aooeess 

POSTAL/ZIP CODE 

) Eit - 




TELEPHONE: ( 
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X-LOCK 100 X-LOCK 50 


The X-LOCK 100 is a complete security 
and usage management system for the 
IBM PC and compatibles. It ensures intor- 
maSon integrity by restricting computer 
access only to authorized users and by 
encrypSng and '* 1 ) 1 ( 11119 " selected files. 
The X-LOCK 100 aiso prwides a usage 
management system that tracks computer 
resources and time. It is ideal for pr^ 
tradortg. time analysis and billing pur- 
poses Important features include: 


■ FHe prelectloa and eneryiNion 

■ CenMtzed control and minaoomoiil 

■ Systom utogo raporti and Inwtca 


^^LccTDonanc 

2117 FUntatene Drivi, Iwta^ OA 38014 
(404)481-1844 Iblei: 417-2881 AOCLE 


The X-LOCK 50 is an inexpensive 
'Security only " wsion of the X-LOCK 
too. Consisting of a phig-in module and 
software dishette. the X-LOCK 50 pnwides 
up ID 180 authorized user accounts 
which are controlled by a single isuper- 
user!' Each user's password is encrypted 
and stored in battery backed-up RAM on 
the X-UXX SO. The X-LOCK SO also pro- 
vides OES encryption tor files or entire 
disks. 

■ Low-cost hachor roeWanl socvrlty 
s ystem 

■ Ha wh w o taeod DE8 enoivtlon 

■ Oats BTOIoctlon fvon whM 010 
X-LOCK 88 le rontow# or dmiigod 

■ Battery bachsd-u# RAM 



GTX-100 

The GTX-1W is an inteigent ntodem 
designed to protect unauthorized com- 
puter access from remote sites. It 
features dial-back verification from a list 
of pre-aulhorized telephone numbers as 
wen as password access. The GTX-100 is 
compatible with all major computer 
systems prohibiting unauthortzed access 
untH the caNer's location and password 
hM been verified. Major features of the 
modem include: 

■ Olsl-tackeaewtty 

■ Pmword protection 

■ Suecotslul and untuccoeiful aecen 

■ M 2t2A eompaOMHty 

■ RS-232Monico 

■ AMO dW/iolo answer 

^^LCcmonK/inc 

2187 FHntltMis Ortvi, licfeM, QA 30084 
(404)481-8844 Wee 497-2181 AOCU 


GTX-IOOR 

The GTX-100R provides the same security 
features as the (iTX-100 plus the ablty 
to remotely power a computer on or off. 
The GTX-IOOR's "remote-on" feature 
allows a caller to turn a system on from 
anywhere— provided the dial-back and 
password security tests haw been passed. 
The remott-on feature provides added 
flexibility and eliminates the risk of i 
passerty who might be tempM to 
tamper with a "live" computer. 

■ AC power rtloir mod at ampe, 

117 vofti 

■ Remote eoninri of the eomputor 
power swHch 

■ Dtal-bock aocurtty and paaiwerd 
prolKtIon 

■ Pna-Mrooeli option tor monoal 
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/v.aecTi:oniainc 

2137 Flinislune Drive 


2137 Flinlstone Drive 
Tucker. (iA 30084 
(404) 401-8044 
Telex: 4?)7-2r»8li AOKI.K 
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Voice 

Security 


MDSS 

MOSS is a multi-dimensional voice 
security technology designod for a wide 
range of appiicallons. Using both time 
and frequf^ scrambfing. MDSS reduces 
the indtlgibiltty of transmitted sounds 
and reconstructs them at the receiving 
end. This helps elimitme the possibility 
that confidential intormation can be over- 
heard by eMSdroppers. MOBS technology 
can be used In a wide range of voice 
security applications, including: 

■ 'tao-woy radio 
— boeoitadons 
— moMto 
—hind held urNi 

■ Satilllto communieaboni 

■ CoNelir tolip h eiio fyetome 


^^LCCTBonainc 

2137 FNaWm Dnva.lNlM;QA 10884 
(484)481-8844 Wa: 4872888 AOOf 


evAS-m 

CVAS-lll is the state of the art in voice 
security. Based on digitat signal process- 
ing. CSMS-llI is the most secure tele- 
phone ^stom avaiiabfe today. Al sounds 
encrypted by CVPS-lll are turned into 
“white noise;' yet the reconstrucM voice 
is dear and tree from distortion. CVMS-UI 
secure telephone systora are ideal tor 
use in: 

I fiownMtoiii 

■ law ento m ome n t 

■ IndvMry 

■ Sdenea and inplfmfl ii g 


/^^Lccmonainc 

2137 FUbMmw Ort«« IrdM; BA 38884 
(484)481-8844 tolic 4872881 AOCU 
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■ SECURITY STRATEGIES 


machine during boot-up and post-process 
to identify the user. Typically, the ROM 
on the boards contains some nonvolatile 
read-write memory that can store ID and 
password information. If the board is satis- 
fied with the password, it releases control 
back to DOS. If not, it usually shuts down 
the machine; many of the boards also store 
a record of the attempted entries. 

Even after you’ve proved that you’re an 
authorized user, the system can restrict 
your access to certain file areas. For exam- 
ple, at the American Institute of Physics, 
users are allowed only restricted access to 
payroll and personnel files. 

Many access control mechanisms use 
implicit file encryption. If you ask for a file 
but you can’t offer the password to decrypt 
it, then you can’t see it. Others work by as- 
sociating a user ID with a list of files, di- 
rectories, or subdirectories. 

Some products offer greater control by 
restricting access to peripheral devices on 
the basis of their predetermined staWs. 
Clarence Williams, of A-O Electronics 
(makers of X-Lock 100, reviewed here), 
notes that this restriction, combined with 
access control, prevents the disgruntled 
employee who’s just been fired from 
spending his last days on the job printing 
inordinate amounts of your company’s 
proprietary materials. 

As National Bureau of Standards’ 
Steinauer notes, restricting access in dif- 
ferent ways and at different levels brings 
up the question of efficiency. Wade Clark, 
president of MMPi , the data security board 
maker that sells PC Lock IV (reviewed 
here), feels that restricting data on the sub- 
directory level provides a sufficient degree 
of security without overcomplicating ad- 
ministrative issues. Kevin Powell at Shell 
Offshore reports that since his organization 
keeps only low-level data on the PC, re- 
stricting users to their personal subdirec- 
tories offers adequate security. 

Those with more-sensitive data may 
opt to restrict on a file-by-file basis; doing 
so requires more system administration, 
oftenby a “superuser.” Implicit in any re- 
striction of PC territory is the notion of 
such a superuser, endowed with super- 
powers, who can make and modify assign- 
ments. “The trick,” says Amoco’s Her- 
nandez, “is to specify access with minimal 
impact on productivity . ’ ’ 


■ The next frontier in 
protection will address 
the issues raised by 
multitasking, 
multiprogramming 
environments. 


AUDITING When the supemser sets up 
accounts, passwords, and restrictions, he 
can also use audit capabilities, supplied by 
hardware security devices, to monitor us- 
age. Auditing hardware devices store re- 
cords of usage in their RAM. Users can re- 
call this information for use as the basis for 
report generation and invoicing. 

SHARED INFORMATION The next 
frontier in protection will address the is- 
sues raised by multitasking, multipro- 
gramming environments. “Physical de- 
vices are stopgap measures,’’ says 
Computer Security Institute’s Koenig, 
“mote suitable where the number of PCs 
is small and the assets of the information 
you are trying to protect ate identifiable. 
As computers proliferate and connect into 
each other, the security and ownership is- 
sues grow more complex.” Koenig, who 
lectures frequently on the topic of security, 
postulates the evolution of a more compre- 
hensive information management ap- 
proach, which is emerging with some new 
hardware products. 

Currently a few products restrict access 
to the network from any node. But it seems 
that for the most part organizations are still 
running these devices through experimen- 
tal paces. Until the products are proven to 
be effective, companies are reluctant to 
keep extremely confidential data stored on 
a PC, and that goes double when the PC is 
on a network. 

Shared data also requires secure com- 
munications. To be secure, data transmit- 
ted via modem must be encrypted and de- 
crypted as it enters and leaves a telephone 
network. Hardware products that can pow- 


er up a PC from a remote location and also 
offer callback verification and password 
protection are being incorporated in the 
communications environment. 

KEEPING IT SIMPLE “We’ ve come 
full circle,” asserts Bob Petrie, vice presi- 
dent at Manufacturers Hanover Trust. 
“Supemsers, log-ons, IDs — these are all 
mainframe security measures that have mi- 
grated to the PC level. The concept of the 
PC as a mini data center is the concept we 
need to sell to the user. ’ ’ 

Yet the old-line mainframe approach to 
security is less than satisfactory. As Amo- 
co’s Hernandez reminds us, “The main- 
frame approach can detract from the objec- 
tive of using the PC. ” 

Steinauer, of the National Bureau of 
Standards, raises an important issue: de- 
vices like security boards often change the 
way things on your PC operate. Thus when 
you’re trying to restrict access to the com- 
puter at the board level, you may find 
yourself restricted in ways you hadn’t an- 
ticipated. As Steinauer notes, “Security 
devices can make two types of errors: first, 
denying an authorized user access; second, 
allowing an unauthorized user to get in. By 
trying to minimize the second, these de- 
vices inadvertently maximize the first.” 

So the biggest problem with security 
devices appears to be not in implementing 
features but in keeping the products sim- 
ple. “If the device is hard to use and bogs 
users down, they’ll be reluctant to use it at 
all,” says MPPi’s Clark. 

Hernandez advises that companies at- 
tempt to reconcile the benefits of the PC 
environment with a secure environment, 
and in recommending products and securi- 
ty measures, he tries to ’’preserve the 
beauty of using the PC by trying to mini- 
mize the administrative overhead that ac- 
companies security measures.” 

Remember, the reasons to implement 
some kind of security are probably as nu- 
merous as the number of PC uses. And 
more importantly, the solution to each se- 
curity problem is different. Before you de- 
cide to buy one of the products reviewed 
here, you’ll want to ask yourself and your 
company some questions, beginning with: 
What do we need to secure? What hazards 
do we need to secure it from? 

— Robin Raskin 
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The consequences suffered by 
not properly backing up your data 
can be horrifying. Hours upon hours 
of collected data; lost or destroyed 
due to natural (or unnatural) 
disasters, crashed disk drives, or 
poor performing backup systems. 

Our new diskette backup system 
CORE/flst™. with its new and 
improved menu, enables you to 
backup an entire disk with only 5 
keystrokes. The exclusive catalog 
feature allows you the flexibility to 
backup single files, complete or 
partial directories, or single files 
from multiple directories. And 
because it's a product of CORE, 
you’re assured the highest level of 


quality possible. The same high 
standards we've set for disk drive 
performance, are now available in 
our software backup CORE/asf™ 
New CORE^sr™ features — 

• Backs up an entire disk using 
only 5 keystrokes. 

• Allow you to fill a 360KB floppy 
in 17 seconds or a 1.2MB floppy 
in only 28 seconds (a full 10MB in 
only 8 minutes). 

• Include advanced error checking 
to protect data against damaged 
floppies and accidental loss. 

• Let you operate from a command 
line or easy-to-use menu. 

• Enable you to backup Novell 
Netware (even hidden files). 

CIRCLE 225 ON READER SERVICE CARD 


• Can backup on any DOS device 
(diskette, hard disk, tape, 
removables, etc.). 

List price,.,$149.00 with quantity 
discounts available. Contact us 
direct or see your CORE Authorized 
Dealer for details. 


CORE 

INTERNATIONAL 


7171 North Federal Highway 
Boca Raton. Florida 33431 
305/997-6055 

Novell Netware is a registered trademark of the 
Novell Corporation. 




■ SECURITY STRATEGIES 



Options for protecting your PC and the data stored on it are varied. Solutions range from the simple to the sophisticated. Some u.sers opt for the 
physical protection of a l(Kk or cover, while others require the added insurance of data encryption. (I ) The Locking Keyboard Cover from ACCO 
International. (2)MPPi'sPC LockIV. (3 1 A-O Electronics' X-Ux'k 100. {4} The KBD-LockfromCVI LaserCorp. (5)The304 h(Hird and software 
that nuike up Jones Future.x' s AutoCrypt / security system. {6) The PC Guardian from Micro Security Devices. 


ACCO INTERNATIONAL INC. 

Locking Keyboard 
Cover 

The ACCO International UKking Key- 
board Cover is exactly that — a $24.95 
plastic cover that hooks over your key- 
board and lock. Locking covers for your 
keyboard like this one offer security at its 
most basic. 

Despite their simplicity, such locking 
covers can be very valuable to the operator 
whose machine is working on a big silent 
job — a super sort operation, for example. 
Locking up the keyboard prevents a work- 
er with wandering fingers from messing up 
the job when it’s left unattended. 


Security measures need not be com- 
plex, rather they should be designed to 
meet the threat. If a wayward keyboarder 
is a threat, the ACCO keyboard cover is a 
good, inexpensive solution. 

— Richard Aarons 

A-O ELECTRONICS INC. 

X-Lock 100 

The X-Lock 100 hardware/software sys- 
tem, from A-O Electronics, has three main 
components: a printed circuit controller 
board, a floppy disk with security manage- 
ment software, and a locking device that 
replaces one of the computer’s cover 
screws, thus preventing access to the in- 
stalled board. 


The board has a coin cell battery that is 
mounted in a plastic holder; it helps main- 
tain on-board memory storage. An on- 
board microprocessor maintains up to 72 
individual u.ser accounts. 

System security is provided through the 
use of passwords (access cixles). X-Lock 
l(X) monitors assigned codes to allow ac- 
cess to the system and also maintains a full 
record of activity by cixle. 

X-Lock I (X) creates accounts ( users) by 
limiting access to the hard disk(s) or print- 
etjs) attached to the computer. A user logs 
on by entering a valid access cixle. X-Lock 
1 00 then allows him to use the equipment. 

The X-LiKk 100 card operates in the 
background and is thus invisible to the 
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HP 



ciaiFACT FILE 



AutoC'rvpt I 

PC Guardian 



Jones Futurex Inc. 

Micro Security Devices Inc. 



3079 Kilgore Rd. 

1414 Lincoln Avenue. #104 



Rancho Cordova . CA 95670 

San Rafael. CA 94901 



(916)635-3972 

(415)459-0190 



List Price: $690 

Ust Price: $49.95 



Requires: IBM PC. PC-XT. PC AT. or 

Requires: IBM PC. PC-XT. PC AT. or 



compatible. 

compatibles with mechanically identical sys- 



In Short: A hardware and stiftware data-en- 

tern units. 



cryption system that is managed by a system 

In Short: A simple, inexpensive Ux.'king dc- 



administrator who assigns passwords and 

vice that fils over your PC‘.s power switch to 



grants multiple levels of access to users. 

make sure no one tampers with your system. 



C*nCL£«7#ON fiEAD£H Se^’.'iCe CARO 

CiHCut 679 ON READER SER'. 'CE CARO 



KBD-Lock 

PC Lock IV 



CVI Laser Corp. 

MPPiLtd. 



200 Dorado PI . SE 

2200 Lehigh Ave. 



Albuquerque. NM 87123 

Glenview, IL 60025 



(505)296-9541 

(312)998-8400 



List Price: $49.95 to $64.95 

List Price: $299; $499 with DES encryption. 



Requires: IBM PC or PC-XT; Compaq 

Requires: IBM PC. PC-XT. PC AT. or most 



Deskpro: or AT&T PC, 

compatibles. 



In Short: An electromechanical key-and- 

In Short: A dala-encrypiion system that not 



kKk system similar to the lock found on the 

only encrypts data but also togs user access 



IBM PC AT. 

and illegal acc'css attempts. 



anCL£ 678 (DN READER SERVICE CARO 

C'PCl £ 875 ON HEADER SEffvlOE CARD 



inking Keyboard Cover 

X-l.ock too 



ACCO International Inc. 

A-0 Electronics Inc. 



770S . ACCOPlaia 

2137 Flintsione Dr. 



Wheeling. IL 60090 

Tucker. GA 30084 



(312)541-9500 

(404)491-8044 



List Price: $24.95 

List Price: $495 



In Short: A simple solution that prevents 

Requires: IB.M PC, PC-XT. PC AT. or 



anyone fn)m tampering w ith your data 

compatible; ime empty slot; 192K RAM to 



through restricting access to yiHir keyboard. 

run software 



It s designed for IBM PC. PC-XT. K" AT. 

In Short: A hardware software security sys- 



and compatibles. 

tern that uses access cxxles and user accounts. 



CiRClE 680 ON READER bL® vice CARD 

giving you protection at the device level. 




CiRCl r 677 ON READER SERVfCE CARO 





user. It times his activities and prevents 
him from accessing a disk or printer he is 
not qualified to use. It also records (for the 
system manager’s eyes only) any attempts 
the user makes to access a disallowed de- 
vice. 

Because some hackers know how to 
bypass a DOS lockout, the $495 X-Lock 
100 system will shut down the system if 
someone attempts to access a locked-out 
drive. 

With5.07 X 10*^ possible access codes 
available, it is unlikely that users will be 
able to guess the codes. X-Lock 100 pre- 
vents scanning by shutting the system 
down if a user or users enter five incorrect 
codes in a row. (This feature makes pass- 
word search programs completely use- 
less.) 

This sophisticated, compact, easy-to- 
manage system is completely secure as 
long as the X-Lock 100 card is in place. It 
provides protection only at the device lev- 
el, but that is often precisely what is need- 
ed . — Richard Aarons 

CVI LASER CORP. 

KBD-Lock 

The KBD-Lock kit, $9.95 to $64.95 from 
CVI Laser Corp. , is an electromechanical 
key-and-lock system similar to the one 
provided as standard equipment on the 
IBM PC AT. With the KBD-Lock in 
place, you use a key to turn a rear-mounted 
cylinder lock to the on or off position. The 
cylinder lock is actually a switch that 
opens or closes the keyboard circuit. 

The system also sounds an alarm when- 
ever someone hits a key on the keyboard 
while the lock is in the protect position and 
the system unit is on. Installing the lock 
takes about 5 minutes, but it does require 
some knowledge of the insides of the ma- 
chine. 

If you've always envied the lock and 
key on the AT (see sidebar "Locked Out: 
The PC AT Lock and Key”), you’ll want 
to investigate the KBD-Lock. 

— Richard Aarons 

JONES FUTUREX INC. 

AutoCrypt I 

AutoCrypt I, from Jones Futurex, is a so- 
phisticated auto-encryption system that 
works in the background. It offers the sys- 
tem manager many features to meet the 


needs of special security situations. 

The heart of the AutoCrypt system is a 
printed circuit board providing hardware- 
implemented Data Encryption Standard 
(DES) data security (government-grade 
protection). The board is available with a 
steel cover to prevent unauthorized tinker- 
ing with the encryption circuitry. 

AutoCrypt I software uses the encryp- 
tion circuitry to provide multiple levels of 
access to users, depending on privileges 
that the system manager grants. Basically, 
the system manager assigns users key 
phrases (passwords) and access levels. 

AutoCrypt I is a relatively expensive 


($690) but highly flexible and sophisticat- 
ed security system. If your security chal- 
lenges are complex and serious, you’ll 
want to consider this system. 

— Richard Aarons 

MICRO SECURITY 
DEVICES INC. 

PC Guardian 

The challenge to PC security is sometimes 
relatively basic. In a school, for example, 
the real security job might be at best to 
keep the kids from using the machines 
when the teacher is out and, at worst, to 
keep the little loves from walking out the 
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$1199 

DON’T PURCHASE THE VECTOR MACH 8 
286 COMPATIBLE ON PRICE ALONE. . . 
BUT WHO COULD BLAME YOU? 



Evaluation units 
and dealer incentive programs 
available to qualified applicants. 


For the growing legion of perfectionists who refuse to sacrifice 
American-made quality, the Mach 8 by Vector Computer Research is 
becoming the personal computer of choice. 

From its gold-etched circuits to its three-year lithium battery, the Mach 8 
286 Compatible houses only the industry’s finest components. 

Each system is backed by a 30-day money-back guarantee, a full-year 
replacement warranty, extensive operational and technical documentation, 
and the industry’s finest technical support. 


VECTOR RESEARCH 

803 S. ADAMS 

FREDERICKSBURG, TX 78624 
(512) 997-6001 

CIRCLE 344 ON READER SERVICE CARD 


MACH 8 

286 COMPATIBLE 
SYSTEM 
FEATURES 

$1199 

8 MHz 80286 
Switchable to 6 MHz 
(10 MHz Option) 

512K RAM 
Expandable to 1 MB 

Award BIOS 

200 Watt Power 
Supply 

1 .2MB Teac Floppy 
Disk Drive 

Western Digital Dual 
Controller 

Clock/Calendar and 
Battery Backup 

Keyboard Option of 
Click-Type or Quiet 
Tactile Feel 

8 Expansion Slots 
External Hardware 
Reset Switch 

80287 Optional 
Coprocessor 

Extensive Setup 
Software 

Guide to Operations 
(Includes In-depth 
Technical Reference) 

Complete Burn-In 
Factory Configuration 
FCC Approved 


■ SECURITY STRATEGIES 


FOR SERIOUS READERS: A 
SECURITY READING LIST 


J ones Futurex of Rancho Cordova, 
California, the maker of the ^phisti- 
cated AutoCtypt I device and other secu- 
rity systems, gives its customers a list of 
recommended readings. If you’te con- 
cerned about PC data security, you’ll 
want to order some of these useful publi- 
cations. (The government publications 
are available from the Government Print- 
ing Offi<;e or the Clearinghouse for Sci- 
entific and Technical Documents.) 

• Dam Security Through Cryptography, 
IBM Form No. GC22-9062 (systems). It 
describes cryptography and its role in the 
data security of a system installation. 

• IBM Cryptographic Subsystems Con- 
cepts and Facilities, IBM Form No. 
GC22-9()63-3 (systems). It describes the 


IBM cryptographic subsystems. 

• ANSI (American National Standards 
Institute) X3.92-1981: “American Na- 
tional Standard Data Encryption Algo- 
rithm.” 

• ANSI X3. 106-1983: “American Na- 
tional Standard for Information Sys- 
tems — Data Encryption Algorithm — 
Modes of Operation. ” 

• FIPS PUB #46 (Federal Information 
Processing Standards Publication 46): 
“Data Encryption Standard” (category: 
ADP operations; subcategory: computer 
security), April 1981. 

. FIPS PUB #81: “DES Modes of Oper- 
ation” (category: ADP Operations; sub- 
category: computer security), December 
1980. — Richaird Aarons 


door with the machine when everybody’s 
out. Micro Security Devices offers a solu- 
tion: PC Guardian, a locking steel cover 
that fits over the power switch. 

While the keyboard locks that appear 
on the AT and on many AT clones prevent 
unauthorized keyboard operations, they do 
not prevent someone from manipulating 
the master power switch or transporting 
the machine without authorization. 

Inexpensive mechanical locking de- 
vices like PC Guardian can do the trick 
against that type of threat. You can also 
use PC Guardian to anchor an optional 
steel cable that is secured to some station- 
ary object, such as a stand pipe. With PC 
Guardian installed, only a key holder can 
activate or move the system unit. 

— Riehaid Aarons 

MPPI LTD. 

PC Lock IV 

MPPi makes a series of controller 
board/software encryption systems using 
either the Data Encryption Standard (DES) 
($99) or its own proprietary ($299) stan- 
dard. Its PC Lock IV system not only en- 
crypts data, but it also logs user access and 
illegal access attempts. 

In this system, all users may encrypt all 


■ With the PC Lock IV 
system, all users may 
encrypt all files on a file- 
by-file basis. 


files on a file-by-file basis. The system 
manager controls all the encryption keys. 

PC Lock IV implements user access 
and controls at several levels, including 
system (boot), directoiy/subdirectory, file 
copy, and command (copy, rename, erase, 
or delete subdirectory or file). 

MPPi systems like PC Lock IV are rea- 
sonably priced, highly sophisticated secur- 
ity/encryption systems. They ate intended 
for serious users with serious security ap- 
plications. MPPi will also help you find 
special solutions for your individual secu- 
rity problems. — Riehard Aarons Ijfi 


Richard Aarons is a contributing editor of 
PC Magazine. Robin Raskin is a frequent 
contributor to PC Magazine. 


All this— and 
only 15 pounds! 

Power for performance: 

• IBM PC AT compatible 

• 80286 processor, running at 8MHz 

• MS-DOS’' 2. 11* operating system. 
BASIC 

More storage for more 
applications: 

• 640KB RAM. extendable to 2.6MB 

• Built-in 10MB hard disk 

• Built-in 720KB Ski" diskette drive 

The display with clear advantages: 

• High-resolution gas plasma display 

• IBM Color Graphics Adapter (CCiA) 
compaUble 

• 80 X 25 character display 

■ 640 X 400 bit-mapped graphics display- 

interfaces to make connections a 
snap: 

• RGB color monitor port 

• Parallel printer port 

• RS-232C serial port 

Built-in convenience: 

• Full-sized 81-key keyboard 

• 110/'220 VAC switch-selectable power 
supply 

• Onlyl2.2"Wx3.1"lIxl4.2"D 

Important extras included: 

• SideKick" and SuperKey'* software 

• .Attractive carrying case 

“Big” system expansion options: 

• Internal 3IX)/ 1200 bps Hayes®- 
compatible modem 

• Internal 2MB extended memory card 

• 15-key numeric keypad 

• External 514" 360KB diskette drive 

• Floppy Link to desktop 514" diskette 
drive 

• Expansion chassis with five IBM- 
compatible slots 

The T3 UK). So powerful — and so 
portable — it’s like being able to 
take your whole office wherever 
you work. 

*MS [KIS3 2op<'ratin(>ytirRia»jiUI>leM>un 

TOSHIBA 
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AT R)wer,Toshiba-Styie. 


Until now, working away from your office 
meant having to settle for lesser computers — 
or no computer at all. 

Toshiba ends that compromise. The T3100 
delivers the power of an IBM* PC AT™ in 
a lean, 15-pound computer that you can take 
with you. With a full-sized keyboard and 
advanced gas plasma display that give you 
equal comfort and clarity on your desk — or 
on the road. 

Don’t let its size fool you. 

Though the T3100 is no bigger than many 
laptop computers, it offers the power of a full- 
function IBM compatible desktop AT system. 
You get the speed and ease of a built-in hard 


disk, communications and expansion options, 
and more — including dual-voltage power that 
lets you plug in and go to work just about any- 
where in the world. 


*Okay, we exaggerated. It’s actually 14.2” x 12.2”. But you really 
get a W.6MB bui]t*in hard disk. 

See the system that has all of the 
industry experts so excited. Call: 

1-800-457-7777 for 

your nearest Toshiba computer 
and printer dealer. 

In Touch with TcMnorrow 

TOSHIBA 

TUSHIBA AMERICA. INC . lnicnuliiMiSntrMl>mNM 



Tiadeniarks: PC AT-Inlernalional Business Machines CoiporatKMi: MS lNfS-MKrusoft Corporation. Retislcred Trademarks: IBM* lUrmitional Business Marbines Corporation; 
Hayes-Hayes Mirrocomputer ProdiKis. Inc.; Side Kick, SuperKey- Borland International, Inc. 



One Feist 
ScKi-^-A-Pitch 



Face it. Speed talks. When running your business. And 
when running our TVi Printer. 

It’s called TVi Printer because it’s three printers in one: 
providing data processing, true letter-quality word 
processing and high resolution graphics capabilities. All at a 
variety of character pitches and densities. 

At 350 cps in data processing mode and 87 cps in letter 
quality mode, the TH Printer is by far the fastest business 
printer in its class. Meaning that business conducted in the 
fast lane is finally supported by an equally fast printer. 

In addition to its sheer speed, the TVi Printer's design 
surpasses the performance of printers that IBM, Apple and 
DEIC make for their own computers. Improvements in 
important areas, like paper handling, font selection and 
quick-shift mode selection. And reliability. 

Neither are there compatibility problems with your software. 
Because the TVi Printer emulates such popular printers as 
the Epson FX-lOO, IBM Graphics Printer, DEC LA210 and 
the Apple Imagewriter. Accomplished literally within 
seconds by merely changing personality cartridges. 

Speed. It’s still the acid test. For your business. And for our 
TVi Printer. 

For more information on the TVi Printer, contact your distri- 
butor or CIE Terminals at 2505 McCabe Way, Irvine, CA 
92714-6297; telephone (714) 660-1421 or (800) 624-2516. 


C.ITOH 

CIE Terminals 

CIE Ifinniiuls, Inc., 2505 McCabe Way, Irvine, CA 92714 • Iblephone: (714) 660-1421 (800) 624-2516 
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■ SPECIAL REPORT 


rri Laser Printer 

Iechnology 

Great Performance 
for Under $3,000 


New, low-cost laser 
printers are challenging the 
HP dynast}', which has 
countered with an 
impressive new entry. 
Supporting prcxiucts are 
jl(H)ding the laser market: 
printer-sharing devices, 
multiple-bin sheet 
feeders, and a slen^ of 
hardware and software 
enhancements. This article 
looks at five low-iost 
lasers and at supporting 
products for both old and 
new lasers. 


c 

^^^chiiuup. Isk. Schuiiiip. Isk. 
L W Schuuup. tsk. Thai (xld. iradeniark- 
like whisper of desktop laser printers 
has replaced the Gatling gun ral-a-tat of 
daisy wheels and the grating whine of dot 
matrix printers in many offices. Now new, 
lower-priced, more-compact laser printers 
are moving more lasers into more offices. 

This issue lixtks at the la.scr market's 
new printers and supporting pixxlucls to 
enhance the older printers. In the reviews 
that follow in this article. HP LaserJet guru 
Alfred Pixrr lakes a kxrk at the new, low- 
priced challengers: the Epson GQ-3500, 
the Okidata La.serline 6, the QM.S Big 
Kiss, and the Ricoh PC Laser WXX). Also, 
PC Magazine Editor Bill Machronc re- 
views the latest entry from HP — the Laser- 
Jet Series II. Other companies, such as 
NEC, are also manufacturing laser printers 
for under $3,(XX). They will be reviewtxi in 
upcoming issues. 

Phil Wiswell. yet another member of 
PC Magazine’s growing team of laser 
printer fanatics, reviews multiple-bin sheet 
feeders from BDT Products and Ziyad, de- 
signed to alleviate the work load of u.sers of 
the original Laseijet, who are so bu.sy run- 
ning back and forth to the paper bin that 
they're keeping Reebok on top in the sport 


sh<x' business. Wiswell went through sev- 
eral canons of 2()-pound fxxid to tell you 
how well they work (see "Laser Printer 
Technology: Sheet Feeders Multiply Your 
Ihinting Options"). 

A whole slew of vendors — both hard- 
ware and software purveyors — have seen 
an opportunity in the trials of La.scrjet us- 
ers. They've designed font generators, for- 
malleis, paper bins, boards, and the like to 
expand and upgrade the Laserjel'scapabil- 
ilies. I>C Labs project leader Bill O'Brien 
selected a number of the best to tell you 
about, and more are arriving daily (see 
"Laser Printer Technology: Pluses for 
Your HP LaserJet"). 

PC Magazine’s West Coast editor. 
Stewart Alsop. lixik PS Jet and PS Jet 
Plus, controller boards designed to give 
the HP LaserJet PostScript capabilities, for 
test drives. He found out that these hoards 
are worth every dollar if you've already in- 
vested in an HP LaserJet ( see sidebar. "PS 
Jet: Transforming Your HP with Post- 
.Script"). 

Winn L. Rosch — who has more pa- 
tience with 25-pin D-shcll connectors than 
nxist kindergarten teachers have with 5- 
year-old.s — focuses on printer-sharing 
hardware devices. He hix>ked up a whole 
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raft of clever printer-sharing devices and 
tells you here how they work (see “Laser 
Printer Technology: Sharing Your Laser’s 
Power”). If you have a LAN, you’ll be in- 
terested in Frank J. Derfler, Jr.’s discus- 
sion of how to use it to share your laser 
printer (see the sidebar, “Sharing the 
Wealth: Using Your Network to Get the 
Most from Your Laser Printer”). 

THE ORIGINAL What made all these 
new printers and supporting products pos- 
sible was the original desktop laser printer 
for the PC — the Hewlett-Packard LaserJet. 
When it burst on the scene almost 3 years 
ago, users spotted three things they liked 
very much: the La.seijet produced superb- 
looking results; it was fast — at about 8 
pages per minute (ppm) on straight text 
material; and it was quiet — silent, in fact, 
except for the sounds of paper-handling. 

At last, a no-compromises challenger 
faced down the daisy wheel printers that 
had dominated the office and serious-PC 
landscape since Diablo invented the breed. 
Thus, the first of the three advantages 
seemed almost a qualifier: if the printed re- 
sults didn’t at least equal the results from a 
Diablo, Qume, NEC, or other very good 
daisy wheel — in other words, passing the 
“good as Selectric output” test — the desk- 
top laser wasn’t going to make much head- 
way. With an effective print-on-paper res- 
olution of 300 by 3(K) dots per inch (dpi), 
first-generation desktop lasers could effec- 
tively simulate the look of typeset materi- 
al, though only the Corona (now Cordata) 
and HP models offered familiar print-shop 
typefaces such as Times Roman and Hel- 
vetica. 

The second advantage — 8-ppm out- 
put — got more attention from those early 
tire-kickers than any other feature. Any- 
one who’s waited for a multipage docu- 
ment to come grinding through the page-a- 
minute-or-so speed of typical daisy wheel 
printers appreciates what 8 ppm can mean 
to efficiency. The new desktop lasers 
meant that you could print long contracts, 
manuscripts, reports, proposals, and other 
documents running more than a few pages 
on a demand basis, rather than queuing up 
for printing during lunch or overnight. In 
fact, first-generation lasers seemed so 
much faster than the daisy wheels they be- 
gan to replace that, in many offices, printer 


sharing finally began to make sense: two or 
three PC users shared one laser printer, 
through a manual or automatic switching 
arrangement. 

What seemed the least important of the 
laser’s three advantages at the beginning of 
the laser boom — silent operation — has fi- 
nally gotten some respect. Anyone who’s 
worked near daisy wheel or dot matrix 
printers and then listened to a laser printer 
in operation requires little persuasion that 
quiet counts. In fact, the smaller, latest- 


■ The high-end daisy 
wheel, once the dominant 
printer for office PCs 
and word processing, is 
an anachronism. 


generation laser printers are being bought 
for executive offices and other applications 
where neither high print quality nor fast 
throughput is terribly important. 

The revolution wrought by the first- 
generation desktop lasers is now largely 
complete. Low-end lasers have devastated 
the high-end daisy wheel market: the 
$2,000 35- to 40-character-per-second 
(cps) daisy wheel (plus another $800 to 
$1,(XX) for a cut-sheet feeder), once the 
dominant printer for office PCs and word 
processing, is an anachronism. And mid- 
to high-end laser printers have largely re- 
defined what “letter quality” and “pre- 
sentation graphics” mean, as well as mak- 
ing the whole desktop publishing boom 
possible. 

SOFTWARE COMPATIBILITY As 

convenient and quiet as desktop lasers are, 
and as good as their printed results can be, 
many of them still present problems re- 
quiring more time, money, and patience 
than many PC users are prepared to invest 
in getting a new peripheral up and running. 
Compatibility with popular applications 
programs — as opposed to compatibility 
with the PC hardware itself — is the single 
biggest hurdle. Most lasers just don’t work 


the same way as do other printers. Typical- 
ly, they have their own quirky sets of es- 
cape-code sequences to begin and end 
character enhancements such as underlin- 
ing and boldfacing, and they require spe- 
cial, nonstandard printer drivers in the ap- 
plications programs with which they’ll be 
used. 

By now, most new releases of major 
applications include printer drivers for the 
market-leading HP Laseijet — and some- 
times for the LaserJet Plus — in their setup 
routines. But few other desktop lasers have 
enough market standing to warrant such at- 
tention from software developers. 

To get out of this jungle, printer manu- 
facturers have either built emulations of 
popular daisy wheels or dot matrix printers 
into laser printers or required users to pur- 
chase and use separate laser setup pro- 
grams. The former sounds easy, but isn’t 
necessarily a cinch, the latter shifts the bur- 
den onto the user, with unpredictable re- 
sults. 

Adding emulation should work well, 
especially if the printer being emulated is 
already in wide use, so that all or nearly all 
PC software packages support that printer. 
It also appears easy enough, since each la- 
ser printer vendor that puts its own label on 
a printer mechanism obtained from 
Canon, Ricoh, or another laser-engine 
manufacturer also produces his own print- 
er-controller board, mounted inside the 
printer. Logic dictates that building the de- 
sired emulation circuitry onto that board 
ought to be trouble free. Unfortunately, 
experience has shown that there’s emula- 
tion, and then there’s emulation. 

Emulating a popular and relatively 
primitive set of printer-control codes, of 
the sort used for alphanumerics 
only — such as the well-established and 
widely used Diablo 630 control sequence 
set — isn’t so hard. The QMS Kiss and Big 
Kiss lasers, for example, built around the 
Canon laser engine, include circuitry that 
does a good job of emulating the Diablo 
standard. Because the Diablo 630 control 
codes set is so widely supported by appli- 
cations software, it has been implemented 
on several desktop lasers, including many 
of the new, low<ost models. (PC Maga- 
zine thought the QMS Kiss laser printer 
was so good that we used it as the standard 
for the low-cost la.sets reviewed here; our 
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THE RICOH ENGINE: PETITE AND POWERFUL 


T he latest stage in the incredible 
shrinking of laser printers began 
with the compact bundle called the Ricoh 
1060 print engine. The new engine is 
about two-thirds the size and only half 
the weight of competing engines. The 
trade-off for its petite stature is speed; the 
Ricoh 1060 prints a mere 2 pages per 
minute (ppm) less — hardly noticeable in 
everyday use — than the standard 8-ppm 
lasers built on larger engines. 

Besides being small and light, the Ri- 
eoh 1060 Engine is also popular; three of 
the five printers reviewed in this article 
use the 1060 Engine; the Okidata Laser- 
line 6, the Epson (jQ-3500, and the Ri- 
coh PC Laser 6000. The QMS Kiss print- 
ers are based on a Canon engine, and the 
new HP LaserJet II is based on the newest 
engine in the Canon family; you’ll get a 
good idea of what the new Canon engine 
can do in Bill Machrone’s review of the 
LaserJet Series II. 

A breakthrough in the design of the 
printer’s photosensitive drum enabled 
Ricoh to make the engine so small. The 
drum is the component that gets charged 
by the laser’s light and then picks up ton- 
er on the charged parts of its surface, 
which it deposits on the paper. Up until 
now, laser printers have required a drum 
or a belt whose circumference is at least 
as long as the page on which it prints. 

Ricoh developed a system that woilcs 
with a much smaller drum, using a pat- 
ented “organic photoconductor,’’ built 
with seamless construction so that the 
image is not marred by joints or seams in 
the middle of a print^ puge. This plays 
the major role in making the smaller en- 
gine possible. 

As a result, one person can move a 
printer with a Ricoh 1060 engine fairly 


review of the QMS Kiss appeared in Vol- 
ume 5 Number 19, page 268.) 

But moving into more-sophisticated 
control sequences, as requited by graph- 
ics, is a lot trickier. And laser printers that 
attempt full-blown emulation of, say, the 


easily (two people are needed to cany a 
Canon-engine printer). A measure of a 
Ricoh-l060-based printer’s portability is 
the fact that UPS will ship it, something it 
will not do with larger laser printers. 

Ricoh provides separate toner, con- 
ductor, and cleaning magazine modules 
in the printer, making it possible to re- 
place supplies as needed. The toner ($29) 
should last about 1 ,500 pages. You need 
to change the cleaning magazine (which 
collects excess toner ftom the dmm) ev- 
ery 10,000 pages ($99). After every 
20,000 pages, you should change both 
the photoconductor and the cleaning 
magazine, which come together in a kit 
($199). The engine notifies the operator 
when each type of change is required. In 
comparison with the Canon-based print- 
ers, in which you replace the drum every 
time you tun out of toner, the Ricoh- 
1060-based machines should be more 
economical to run. 

The only problem with this design is 
that you have to be extra careful when in- 
serting some of the components. The 
photoconductor, for example, is unpro- 
tected, and although the manuals give 
ample warnings, you could still damage 
or min the unit in a number of ways. The 
dmm is sensitive to light, so if you work 
in bright sunlight while changing the 
conductor, you might overexpose it. 
Also, the dmm is vulnerable to finger- 
prints and scratches from careless han- 
dling. The toner sits in a small bin that 
you must clean earefully before you 
transport the unit. 

The engine has some design improve- 
ments in its favor, the best of which is the 
dual paper path. If you are using regular- 
weight paper such as stationery or photo- 
copier paper, you can turn a small dial 


Hewlett-Packard LaserJet Plus code set 
stub their toes with regularity. Texas In- 
stmments’ new laser printers, for exam- 
ple, built around the first-generation Ricoh 
print engine, had problems with LaserJet 
Plus emulation. Even apparently simple 
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that redirects the paper to a facedown bin 
in the top of the printer for collated out- 
put. If you arc feeding envelopes, acetate 
transparencies, sheets of labels, or heavy 
paper such as report covers, you can re- 
duce the risk of paper jams by selecting a 
straight-through paper path that offers an 
almost perfect straight-line path through 
the printer. And if the paper jams, it’s not 
so bad; the unit is easy to open, and the 
entire loner-conductor-cleaner assembly 
pivots up as a single unit to give clear ac- 
cess to the paper path. 

The Ricoh 1060 has an adjustable- 
width paper input tray, plus a manual- 
feed guide. The engine also supports a 
bottom-feed paper tray, and while none 
of the manufacturers we contacted are 
shipping this option yet, all are develop- 
ing designs for auxiliary trays that hold 
from 250 to 500 sheets. 

All these features would count for lit- 
tle if the engine’s output were substan- 
dard. but the Ricoh lO^’s print quality is 
outstanding. The engine prints large ar- 
eas of black as well as or better than any 
other engine for a laser printer priced un- 
der $10,000; its output easily surpasses 
that of the Canon engine in this respect, 
with the notable exception of the latest 
Canon engine, on which the new HP La- 
serJet Scries 11 is based. 

The Ricoh 1 060 engine has precipitat- 
ed significant changes in the PC laser 
printer market. Not only has the new en- 
gine brought laser printers down to a 
more affordable price range so that they 
can be found on more desks, it has also 
made them small enough to fit on those 
desks. The Ricoh 1060 engine will un- 
doubtedly spur additional new develop- 
ments in the laser printer market and. as a 
result, new products. — Alfred Poor 


graphics emulations, such as those for Ep- 
son MX/FX-80 graphics, turn out to be a 
lot tougher than some vendors expected. 

If your software doesn’t directly sup- 
port the laser printer you want, and that 
printer either lacks emulation for a printer 

8 7 
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supported by your software or has a flawed 
emulation, laser setup software can spare 
you the agony of downloading tricky con- 
trol character sequences. 

Don’t underestimate the complexity of 
these sequences. Here, for example, is 
what it takes to get an HP LaserJet to aban- 
don its normal lO-character-per-inch Cou- 
rier (internal) type that prints in “portrait" 
(vertical page) orientation and print in fair- 
ly common compressed (16<pi) type in 
“landscape” orientation — the long way 
across the page — from a font cartridge 
plugged into the front panel. 

tESC] 18U1ESC1 dtOIESC] 9sflpl6 . 66h8 .SvEs-lbET 

I rest my case. You could automate the 
sending of that setup string with most key- 
board macro programs, of course, and 
that's just what many early laser printer us- 
ers did. 

But before long a horde of specialized 
laser printer setup programs appeared. Be- 
cause these programs “know” about the 
requirements of specific laser printers, 
they communicate with the PC user in rela- 
tively plain English and then compose and 
send the correct setup strings. Most can ei- 
ther be run as standalones, before you load 
the application program to be used, or can 
popup within it for last-minute changes. 

It’s better by far to avoid setup pro- 
grams altogether by choosing a printer 
with enough accurate emulations to work 
with your software. 

PAPER, RAM, SPEED Beyond com- 
patibility problems with existing applica- 
tions software, lasers have other little 
quirks, like feeble paper-handling capabil- 
ity. While it’s nice that desktop lasers in- 
clude built-in cut-sheet feeders without ex- 
tra cost, most have only one feed tray. 
That’s not very convenient for anyone who 
must print two-page letters — the first page 
on printed letterhead stationery, the second 
on matching unprinted paper stock. 

Only the HP LaserJet 500 Plus offers 
two paper-feed drawers that together ac- 
cept a team of paper at a time — a curious 
oversight on machines that ate capable of 
emptying a 100-sheet feed drawer in less 
than 1 5 minutes. Moreover, all the desktop 
lasers built around the Canon engine eject 
their printed pages in backwards order, re- 


quiring time-consuming and tedious hand- 
collating to reverse the stack. 

We look at some aftermarket answers 
to these paper-handling problems in this is- 
sue, but a fair question is, “Why should 
you have to turn to third-party vendors to 
get what should have been built in at the 
factory or offered by the printer maker as a 
tightly integrated, reasonably priced, user- 
installable option?” 

Similarly, you ought to be able to install 
at least a megabyte and a half of memory 
as an inexpensive field upgrade of a half- 
brained la.ser printer without enough RAM 
on-board to produce full-page graphics at 
the printer’s maximum resolution (invari- 
ably 3{X) by 3(X) dpi). Who wants to spend 
nearly $3.(XX) to produce 75- by 75-dpi 
graphics output almost up to the standard 
of that old, ugly, and obsolete IBM Graph- 
ics Printer? 

And with desktop publishing elbowing 
its way to the front of the PC industry, why 
don’t we see reasonably priced, easy-to- 
install upgrades with page^description-lan- 
guage ROMs already in place? Hewlett- 
Packard has taken some steps in this direc- 
tion to help LaserJet owners who feel that 
they have been left out of the desktop pub- 
lishing whirl, and The Laser Connection 
also offers a replacement board for La-ser- 
Jets — PS Jet or PS Jet Plus. 

And what about all those Canon, QMS. 
and other laser printers? Are they destined 
to remain fast, quiet replacements for dai- 
sy wheels but cripples at printing high-res- 
olution graphics? 

Speed remains a problem, too, despite 
the allure of those 8-ppm specs. When you 
start reproducing graphic images on laser 
printers, speed falls way off, down to as 
slow as several minutes to print one page. 
The problem isn’t the printer’s so much as 
it is the system’s: to reproduce a full-page 
3(X)- by 300-dpi image involves sending a 
lot of data to the printer to blink those 
7,560,0(X) dots per page on or off. But us- 
ing page description languages rather than 
the brute-force approach of raster (or dot- 
by-dot) images can help, and Adobe Sys- 
tems. developers of PostScript, and other 
PDL vendors have been working on faster, 
more elegant algorithms for packing data 
into less space. 

Many of the new desktop lasers show 
intelligent planning and design to handle 


the inevitable need for more memory and 
future releases of page description lan- 
guages, The new Epson GQ-3500, forex- 
ample. lets you add in memory up to 1,5 
megabytes and add Diablo 630 and Laser- 
Jet Plus emulations to the built-in Epson 
LQ- series emulation. 

The FUTURE The next challenges for 
lasers? One will be to live up to the possi- 
bility of a “form-free” office. Since a rea- 
sonably intelligent, well-behaved laser 
printer ought to be able to lay down a type- 
set-quality form and fill it in with informa- 
tion in one pass, we should be able to rid 
our offices of those closets, cabinets, 
ttxtms, and warehouses full of pads of 
forms that clutter our work lives. In the- 
ory. all you need is a desktop laser printer 
and a stack of plain paper. 

Although some firms sell software and 
services to digitize, store, and recall letter- 
heads and even signatures on demand , in a 
first step towards that form-free office, few 
businesses do one-pass letterhead-plus- 
message printing on small lasers as yet. 
And although a few firms sell hardware- 
plus-softwate packages that make it possi- 
ble to capture office forms layouts, store 
them in the printer, and recall them at print 
time, the process is expensive and. so far, 
little used. 

Color printing is the second big chal- 
lenge. Manufacturers are speculating that 
color lasers will appear on the market in 
late 1987 or 1988. The technology to pro- 
duce color laser printing, especially under 
the $5,000 barrier most market gurus posit 
as the threshold of pain for PC printer buy- 
ers, isn’t quite ready yet. There’s also a se- 
rious question about who needs color laser 
printing. And remember that shipping all 
that color information over to the printer 
will exacerbate the problem of printing 
speed. But within a few years, desktop col- 
or la.ser printers will probably be common- 
place. 

The real boost, though, to the establish- 
ment of desktop lasers as everyday PC 
tools will be the market success that the 
new, low-cost laser printers reviewed here 
are likely to experience this year. 

— ^John Dickinson and Jim Seymour 


John Dickinson and Jim Seymour are con- 
tributing editors of PC Magazine. 
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CAD FOR THE NEXT 
GENERATION. 



CADVANCE™ and Solid 
Vision™— powerful CAD software 
for your IBM PC Individually, they 
are exciting, dynamic design tools. 
Together, they become an unbeatable 
combination for design, production 
and modeling. 

CADVANCE provides fast and 
easy 2D design and drafting power. It 
features an open architecture which 
lets you customize the system to fit 
your specific needs. CADVANCE 


can significantly increase your 
productivity. 

Solid Vision allows you to 
design in three dimensions— and then 
dynamically “walk around” that 
design in any direction. It has the abil- 
ity to communicate with other DXF 
compatible CAD systems, bringing 
3D to your existing drawings. 

CADVANCE desi^s become 
3D models on Solid Vision, and your 
3D models can become production or 


approval drawings. You’re designing 
with CAD for the next generation. 

For more information or a dem- 
onstration, call your local dealer. Or 
contact CalComp Systems Division at 
PO. Box 3250, Anaheim, CA 92803; 
1-800-CALCOME 

'^^CalComp 

A Lockheed Company 


Aclual screen image cuune.sy of ^Mter. Lawson & ftnvlowsky. Inc. 
Solid Vision™ and CADVAh^E™ arc l*adcmarks of CalComp. 

C> 1987 CalComp 
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■ LASER PRINTERS UNDER $3,000 


Epson America Inc. 
Epson GQ-3500 

What would you expect from the biggest 
name in dot matrix printers for microcom- 
puters? To live up to its forebears’ reputa- 
tion, an Epson America laser printer would 
have to be dependable, flexible, and com- 
patible out of the box with almost any- 
thing. With that as an expectation, the Ep- 
son GQ-3500 packs a few surprises. 

Based on the new Ricoh engine , the Ep- 
.son printer is small and sleek. The control 
panel has five buttons for the traditional 
functions such as form-feed and on-line. 
You can use these same buttons to change 
the printer settings, such as number of 
copies, font selection, or paper orienta- 
tion. Unfortunately, a two-digit segment- 
ed display supplies the prompts, giving 
you very little information. (The manual is 
a little cryptic in this area and would bene- 
fit greatly from some illustrated exam- 
ples.) 

A set of DIP switches on the printer in- 
terface board also gives you some control 
over printer features. The interface board 
is a small printed circuit board that slides 
into a small slot -in the side of the printer. 


To change the settings, you simply turn 
two knurled screws and tug; no tools ate 
requited. The switch settings control the 
timing of the form-feed, the default page 
size and orientations, and the type of print- 
er emulation. 

You can select one of four emulations 
by using the DIP switches. The factory set- 
ting is what is called the page printer 
mode. You can also choose line printer, 
letter-quality emulation, or the emulation 
provided in a separate card inserted in an 
option slot in the end of the printer. The 
area of emulation is where the printer's 
flaws are most apparent. 

If you leave the printer in page printer 
mode, you have easy access to the full 
range of the printer’s font controls. You 
can select different typefaces, different 
modes (emphasized, underlined, and so 
forth), and proportional spacing, among 
others. Seven different fonts ate available: 
four portrait-mode and three landscape- 
mode fonts. The proportionally spaced 
font is the only one not available in the 
landscape orientation. (The manual is un- 
decided about how to distinguish between 
the two possible paper orientations. The 
appendix uses the common “landscape” 



The Epson GQ-3500' s control panel buttons double up traditional functions such as form-feed with 
printer settings such as font selection. The status display is limited to cryptic two-digit prompts. 


nT|3 


FACT 


FILE 


Epson GQ-3500 
Epson America Inc. 

2780 luMnita Blvd. 

Twrance, CA 90505 

(800)421-5426 

(213)539-9140(inC:alif.) 

List Price: S2.49S, with 640K RAM. seven 
fonts, toner cartridge, print drum, coltector. 
Dfanensioiis (HWD): 8.2x lS.9x 16.4 in. 
Weight: 36 lbs. 

In Short: The first laser printer from Epson, 
based on the Ricoh lObOengine, offers high* 
density proprietary graphics handling or low- 
density LQ- 1 5(X) graphics emulation. 

CIRCLE aST ON READER SERVICE CARD 


and “portrait” terms, but elsewhere the 
book refers to “notmal” and “rotated.”) 

One of the unusual commands in the 
page printer mode offers t)ie ability to se- 
lect the height and width of the character. 
You can specify each dimension at once, 
twice, or three times the notmal size and 
control each individually. You can have 
tall, skinny letters (triple-height, single- 
width) or low. fat ones (single-height, tri- 
ple-width), or just plain giant letters (triple 
both ways). These options are marred by 
the fact that the resulting characters are 
coarse and the line widths do not adjust to 
accommodate the taller letters. You can 
get novel effects with this cotrunand, but 
the quality is nothing to get excited about. 

l^e basic format control commands are 
similar to the traditional Epson command 
set, and the printer easily passed the per- 
formance tests for text-formatting com- 
patibility with the Epson MX-80. The only 
flaw we found was that the boldface text 
was no darker than the tegular text. If you 
try to print Epson graphics, however, 
you’ll be disappointed. 

GRAPHICS PROBLEMS The Epson 
00-3500 does have sophisticated graphics 
capabilities in its page printer mode, but 
they ate not compatible with the standard 
graphics commands. In addition to having 
the ability to create bit-mapped graphics, 
the printer also supports certain graphics 
primitives, which are commands that 
make it easy to create and fill boxes and 
circles. If you are writing your own pro- 
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Ptiutrigraphs. THitn O'Ctnnur 


Does your laser printer 
have enough power to produce 
a stunning document? 

Only SoftCraft offers you: 1. Font variety, 2. Formatting power, 
3. The ability to create custom characters and symbols. j 


Armed with Fhncy Word, Fancy Font or Laser Fonts your laser . 
printer becomes a high-quality alternative to expensive, time 
consuming typesetting services. SoftCraft products maximize 
your laser printer’s potential by easily turning your newsletters, 
presentation materials, documents and invitations into works of 
art. 

In fact, this ad copy was printed using La.ser Fonts on an HP 
LaserJet printerl 

£U3iSlSZlS^ 

> SoftCraft’s comply library contains hundreds of fonts in 
various styles and sizes from 4 to 72 points. Each product comes 
with fonts in sizes from 8 to 24 points^ including Roman, Sans 
Setif, Italic, Bold, ifemfU, ©lb t£nglistj and more. 


2. Formatting Power 


^In addition to all of the conventional formatting commands. 
Fancy Font includes commands that deal with variable-width 
(proportional) fonts and different height fonts. This is especially 
useful in setting tables, math formulas and perfectly justified text. 

Fancy Word and Laser Fonts support all of Microsoft Word’s 
formatting features; no other codes or commands are required. 


3._Creatc_Custom Symbols and New Fonts 


An included font editing program (optional with Fancy Word) 
allows you to modify any character and create new characters and 


logos, up to one inch by one inch?, You can also create new fonts, 
scaled to size, from our database of character outilnes^j|^[g 


Choose the Product That’s Right For You 


Fancy Font: A powerful text formatting and printing program ^ 
that works with any word processor to provide a wide range of ~ 
font styles and sizes. You embed simple commands in your 
document to control Fhncy Font’s extensive formatting 
capabilities. 


Fancy Word: For Microsoft Word users. You use Microsoft 
Word like you always have, including the paragraph and character 
format commands, but you now print all the special characters, 
styles and sizes. 

Laser Fonts: Downloads a large variety of fonts, up to 30 points 
in size, into laser printers at a significantly reduced price over HP. 
Laser Fonts automatically configures Microsoft Word to fully 
take advantage of the downloaded fonts and can be used with any 
other word processor that can access soft fonts. Laser Fonts can 
also be used with Fancy Font or Fancy Word to dramatically 
speed printing on laser printers. 

SoftCraft software runs on PCDOS and MSDOS computers 
with HP, Canon, NCR, Tall Tree and compatible laser printers 
(Laser Fonts requires a printer with download capability). Fancy 
Font and Fancy Word are also available for dot matrix printers. 


Call TOLL FREE (800) 351-^500 



ADDRESS 

CITY, STATE. ZIP 
PHONE 


PRINTER MAKE 

MAIL TO: 

SoftCraft. Inc., 222 Stale St.. Madifron. Wl 53703 


SoftCraft, 

222 State Street, Madison, WI 

CIRCLE nOON READER SERVICE CARD 

FMcy Foat M * regiuared trademark of SoTtCraTt. loe Ftaey Word lod La««r Fooii are trademarkj 
of SoftCraft. tac Microsoft at l reiisieird trademark of MicraaoTI Corp 


NAME 


Please send me information on the following 
SoftCraft products; 


□ Laser Fonts 

□ Fancy Word 

□ Fancy Font 


■ LASER PRINTERS 


grams, you can harness these powerful 
features. 

If your program does not support the 
unique page printer mode commands, 
there is only one way to print graphics. 
You must set the printer for LQ emulation, 
and you can do that only by turning off the 
printer and resetting the DIP switches. 
Once you do so, you lose access to many 
of the font control features. To make mat- 
ters worse, the aspect ratio of the graphics 


■ Poor graphics could be 
overlooked if good font 
support were provided, 
but the Epson missed the 
boat here, as well. 


will be correct only under high-resolution 
(120 by 180 dots per inch) graphics mode. 
The biggest disappointment was that in 
spite of the Ricoh engine’s ability to pro- 
duce a stunning and solid black, the LQ 
emulation graphics were composed of visi- 
bly separate dots that ended up looking 
slightly faded. 

Poor graphics could be overlooked if 
good font support were provided, but the 
Epson missed the boat here, as well. Of the 
seven fonts, only five are text. None sup- 
port the higher-order characters, so they 
really have only half as many characters as 
most laser printer fonts. To provide com- 
patibility with the IBM text graphics char- 
acters, Epson gives you a font called Ex- 
tended Graphics. The major problem is 
that you must select either this font or a text 
font; you cannot use both at once. The 
graphics character font on its own is of lit- 
tle practical use: since it does not print a 
space charaeter, all the line graphics get 
condensed into a meaningless jumble of 
characters. However, a separate command 
that is mentioned in the manual triggers the 
use of the higher-order characters with 
your current font. 

Some of these problems will undoubt- 
edly be addressed through the GQ-3500’s 
ability to accept little integrated eircuit 
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The PC Magazine Printer Guide 



PC Magazine' % Printer Guide 
provides data pertinent to 
your printer purchase decisions. 
Results come from PC Labs 
benchmark tests and hands-on 
evaluations. 


PRINT QUALITY 

To allow you to judge text and graphics 
print quality, text samples are shown both 
in their actual size and enlarged four times. 
The graphics sample — the PC Magazine 
logo~was created with a program custom- 
designed by Decision Resources of West- 
port. Connecticut. 
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SPEED 

Rated speeds were obtained from the man- 
ufacturer. Default refers to tested speed in 
draft mode. Laser speeds are measured in 
pages per minute. 


TYPE PITCHES 

To give you a point of reference. 10 char- 
acters per inch is typical pica type, 12 cpi 
is typical elite, and 17 cpi is typical con- 
densed mode. 


FEATURES 

Listings of each printer’s printing and 
formatting features tell you how far beyond 
plain-vanilla printing it will go. 


FORMAHING FEATURES 

P Proportional spacing 
J Justified lines 
C Centered lines 
LH Variable line heights 
FL Variable form length 
HT Horizontal tabs 
VT Vertical tabs 


SOUND LEVEL 

Sound level doubles for each 10-decibel 
increase under real-life conditions. The av- 
erage printer pounds away at 72 decibels. 
Although our equipment doesn't test accu- 
rately below 60 decibels, the manufactur- 
ers' ratings indicate that the laser printers 
are well below that level. Compare that 
with the 20 decibels of rustling leaves, the 
50 decibels of the average office, or the 
120 decibels of a rock concert. The blue 
bar shows the rated decibel level. The or- 
ange bar shows the measured decibel level. 



COMPATIBILITY 

The Printer Guide reports on each printer's 
character compatibility with IBM's low 
(ASCII code 0-127) and high (ASCII code 
128-255) order character set. Low-order 
characters represent the letters, numbers, 
and symbols found on the keyboard. The 
high-order IBM display characters include 
some line- and box-drawing characters 
that are useful for nongraphics drawing 
programs. 

Low-order High-order 

characters characters 


PRINTING FEATURES 

H Horizontal emphasis (bold) 

V Vertical emphasis (double strike) 

U Underline 
S Sub/superscript 
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If your printer emulates (is compatible 
with) the text or graphics of a printer that 
your applications program supports, you’ll 
have no trouble printing your output. 
We’ve tested for each printer’s emulation 
of many of the more-common printers. 



Laser Printers 

(Products listed In ascending price order) 

TYPE 

SPEED: 

TYPE 

FEATURES; 

SOUHD 

COMPATtBILTTY: 


CARRIAGE 

Paget per 

PITCHES: 

Printing 

LEVEL: 

IBM char, set 


WIDTH 

minute 

Char, per inch Formatting 

Decibels 

Graphics 


PRICE 


Proportional 



Text 


Okidata I.asei line 6 



U. 

Qm« 


Okidata Las( 

Bold. Com 

wer On Defai 
Times Roman 
r Bold. Com 


SriM 

S.8iM«in 


>.5 In. 


$1,995 


10.0 

10.0 


O-point 

10-polnt 

14.4-poM 


52 <80* 


PLHFL 

HTVT 


I 


HPLuerjet 


HPLaswIet 


QMS Kiss 



Liter 

QMS KISS Eps 
. Under line, 
ne. Power Or ,5,, 
On Default, 
t. Bold. Unc $1,995 


OreteO 

T.4ilefault 


7.0 

10.0 
12.0 
18.7 


HVUS 55 84 

PLHa 11 
HTVT ■■ 


o 

Epson FX.MX 
Epson FX.MX; 

Diibto 530; Qumo 
Sprint 11 Phis 


Ricoh PC Laser 6000 
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Ricoh PC 60( 

Bold and sh 4 
tury font. Pow , 5 ,, 
and shadow, 
font. Power 0 $2,395 


tntod 
5.8 ditauit 


10.0 

12.0 

HVUS 

52 <60* Q 

15.0 


Ricoh Graphict 

1S.7-point 

PJCLH 

H Command Set 


aHTVT 

1 Diablo 630 


Kpson ('iQ-3500 
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Epson GQ-35( 
urier. Doi 


Do\at>3. 

>r 


8.5 In. 

$2,495 


Ontoil 

50sfiul1 


10.0 

12.0 

13.0 


HUS 


None 


52 <80* 


I 


00 

Epson 

LQ-1500 

Epson — 
■IlmoMt 


HP I.aserjel Series II 
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HP LaserJet 

urier Bold. 
Courier Bolt 3 ^ 1 , 

. Courier B< 

It. Courier $2,495 


Oritod 

T.Odoiaun 


10.0 

16.6 


<50 <60* Q Q 


I 


HPLisoriot— 
III models 

HPLiteriel— 
ell models 


QMS liiji Kiss 



QMS Bigg Kl 
ressed. Q-Romar 
ier lOcpi. g.5ta. 
Default. Epso 
-Roman ital $2,995 


Oreted 

7.5detsult 


10.0 13.0 

12.0 18.7 

HVUS 

<55 <68* Q 



Epson 

10-point 

PLHFL 

■ FX-80 


HTVT 

I DiaMo630 


Our letting equipment Is not eccurite helow 60 decibels. However, in the case ol laser printers noise is not a problem. 














■ LASER PRINTERS UNDER $3,000 


cards in two small slots in the machine. 
These can add more fonts or additional 
emulation options, but these cards were 
not provided with the machine we tested. 

The GQ-3500 does print quickly and 
quietly at a good price. But compared with 
the existing competition, you can do much 
better. — Alfred Poor 

Hewlett-Packard Co. 

HP LaserJet Series H 

Hewlett-Packard Co. created the desktop 
laser printer market with a machine that 
did little more than emulate a daisy wheel 
printer. The market has changed dramati- 
cally since then, with the emergence of 
high-quality graphics and desktop publish- 
ing. HP's Laseijet and Laseijet Plus were 
beginning to look a little stodgy and expen- 
sive compared to the competition. 

HP hasn’t been resting on its laurels. 
The Laseijet II is a completely new printer. 
It's smaller and has more features than the 
old one but remains fully compatible and 
costs dramatically less. The Laseijet Series 
II is built on the new Canon engine and, at 
$2,495, is priced aggressively. 

The all-new design features in-order 
paper stacking, two font-cartridge sockets, 
an improved, 200-sheet paper tray, and a 
manual feed for undersized or heavy stock . 
Like the Laseijet Plus, the Laseijet II has 
both serial and parallel interfaces. It also 
has an I/O option expansion slot that ac- 



F A C T 


FILE 


HI* I.aserjel .Series II 
Hew Ictt-Packard Co. 

1 1.^1 1 Chinden Blvd. 

Boise. ID 83714 
(WX)) 3674772 

I.ist Price: $2,495. with 5 1 2K RAM: six 
fonts. HP cartridge. Optional 1 Mbyte RAM. 
S495: t^ptional 2 Mbytes RAM. $995; t>p- 
tional 4 Mbytes RAM, $1 .995. 

Dimeasions (HWD): 8.5x i8x ]9 in. 
Weigh!: 50 lbs. 

In Short; An impressive new low-cost la.ser 
printer that's based on a new, smaller Canon 
engine and that pnxiuces crisper, blacker 
graphics. 

CIHQ.E 666 ON READER SERVICE CAftO 



cepts either the forthcoming high-speed in- 
terface for the DDL page description lan- 
guage or a sharing device for up to three 
computers. 

The La.serjet II has no configuration 
switches. 'Vou control everything from the 
front panel. A 16-character LCD gives you 
informative menus and access to every- 
thing, right down to fonts and symbol sets. 

nie Print Fonts key on the front panel 
dumps all the fonts currently loaded in an 
attractive and useful format. It identifies 
them as internal, left cartridge, right car- 
tridge, or memory resident. You can then 
use the font numbers and symbol set num- 
bers to select the exact font and extended 
characters you want. The LaserJet II has 
more built-in fonts than its predecessor, 
with Courier, Courier Bold, and Line 
Printer in both portrait and landscape 
modes. Both modes also have a full IBM 
extended character set. Thus you can put 
the printer to useful work without buying 
so much as a single font cartridge. 

Speaking of which, the cartridges are 
coming down in price. Although they for- 
merly cost in the range of $200 to $400. 


they will soon be in the $l50-to-$330 
range. 

HP and several other companies offer a 
formidable range of downloadable soft 
fonts for the LaserJet (see “Laser Printer 
Technology: Pluses for Your HP Laseijet” 
in this issue for more information). The 
La.serjet II is prepared to use more of them 
through its memory expansion capability. 
It comes with the same 5 1 2K bytes as the 
Laseijet Plus, but you can get HP expan- 
sion boards that take the total capacity to 
1 .5, 2.5, or 4.5 megabytes. 

BLACK IS BLACK Hewlett-Packard’s 
competitors have taken some pleasure in 
pointing out that their offerings print a 
denser black than the old Laseijet prints. 
They’re going to have to find something 
else to complain about, because the Laser- 
jet II has blacks that are simply stunning. 
The edge definition is better too, and some 
of the fonts have been reworked to im- 
prove definition even more. 

Paper handling is likewise improved. 
At 200 sheets, the feed tray holds twice as 
much paper as the old Laseijet, and an ad- 
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WHAT HAVE THEY DONE 
WITH THE BERNOUlil BOX? 



C< » •; I lyhi^ m afc' l ial 


EVERYTHING THEY 







*K H'orU Maguint 


Who are they? Over 
100,000 computer 
users who have discov- 
ered a truly unique data 
storage solution— The 
Bernoulli Brat”. Over 
100,000 users who have 
learned firsthand why 
the Bernoulli Box has 
won the Wbrld Class 
Award* as best product 
in its data storage category for the past 
two years. Over 100,000 users who have 
found hundreds of ways to improve their 
data management, growth, security and 
flexibility using the Bernoulli Box and its 
removable 10- or 20-megabyte disk car- 
tridges. Over 100,000 users just like you. 

ACCOUNnNG: 

A Big Eight accounUng firm does exten- 
sive tax preparation and in-depth financial 
analysis, and maintains audit trails utilizing 
the Bernoulli Box. Its large 10- or 20-mega- 
byte capacity provides adequate storage for 
such applications and security for each 
client. Instead of tying up the firm’s main- 
frame system with heavy number crunch- 
ing. accountants download client infor- 
mation and data onto Bernoulli 
Cartridges and develop the client 
analysis at individual PC work- 
stations. 

BANKING: 

A credit firm 
Hut supplies In- 
fomution to banks 

and other finan- 
cial institutions 
employs Bernoulli 
Boxes to work with 
smaller banks and 
credit unions. Credit 
requests and information 
are controlled on individual 
cartridges, making it easy to keep track of 
information and disperse it to the appropri- 
ate users. This unique approach to database 
management uses individual cartridges as 
electronic file cabinets, combining the best 
of physical and electronic data manage- 
ment. And instead of relying on electronic 
security measures, credit information can 
be kept private by removing cartridges and 


safely storing them 
in a physically secure 
area. 

DISTRIBUTION: 

A large lumber 
company in the 
Northweet regularly 
sends its U.S. offices 
Bernoulli Disk Car- 
tridges containing 
updates of rate schedules and lumber 
inventory. Instead of costly, time-consum- 
ing electronic transfer of data via modem, 
information is copied in Just minutes onto 
cartridges which are mailed overnight to 
locations all over the country. This cost- 
effective 
transporta- 
tion of 
data 

o 


is possible because 
of the Bernoulli Box's 
rugged design and guarantee of inter- 
changeability between systems. 

MANUFACTURING: 

An appliance manufacturer with 
massive inventory manages its 
large databases on Bernoulli 
Boxes. .As parts lists and inven- 
tory lists are updated, the com- 
pany's plant managers and 
distributors are kept current 
by sending them copies on 
cartridges. With large data- 
bases conveniently stored on 
individual cartridges, the man- 
ufacturer can more easily per- 
form functions like process 
control, inventory control, 
equipment testing and data 
logging. Each function has 
a high data growth rate 
and requires large amounts 
of data, and managing 
both is an ideal ap- 
plication for the 
Bernoulli Box. 


PUBLIC UTILITIES: 

A uUUly company In one 
Western cHy uses CAD 
software and 
Bernoulli Boxes 
to keep track 
of a myriad 
of power 
and water 
lines. The 
company 
has divided 
quadrants. 


the city into 
storing the 
utility mapping for each quadrant on a 
single 20-megabyte cartridge. Copies can 
be quickly made to allow several people to 
work on different projects in the same 
quadrant at the same time. .And cartridges 
can be easily archived for historical 
reference, just like electronic file drawers 
of information. 


PROGRAMMING: 

One of the largest software developers In 

the U5. uses Bernoulli Box Systems to 
manage enormous amounts of software 
source code. Because Bernoulli Disk 




I 



COUDTHNKOF. 


Cartridges come in 10- or 20-megabyte 
sizes, programmers are able to record their 
source code for an application on one 
cartridge, make backup cartridges for 
protection, and work directly from a “work- 
ing" cartridge loaded in the Bernoulli Box. 
Programmers can change and modify 
code, or develop different revisions on 
multiple cartridges, without fear of damag- 
ing the original source code, which is 
safely stored on the “backup" cartridge. 



GRAPHICS: 

An architect in Chicago uses over 40 
Bernoulli Cartridges a year storing and 
archiving lengthy architectural designs 


generated on a CAD system. 

Using a Bernoulli Box and car- 
tridges gives him unlimited 
storage capacity, plus the 
portability to take cartridges 
with him when he meets with 
clients and contractors (many of 
whom also use a Bernoulli Box). 

This fast growth is a powerful bene- 
fit of Bernoulli Technology "■ whether 
for CAD, business 

graphics 
or desktop 
publishing. 

RECORDKEEPING: 

A medical Insurance carrier wHh offices 
worldwide must keep track of an enormous 
number of records for millions of claim- 
ants. The company uses Bernoulli Boxes 
which allow easy access to information, 
infinite storage capacity and a simple 
system for database management of 
archival data. Individual 
offices use cartridges to 
update critical information 
on a timely basis and send 
updates to the company’s 
central database. 



GOVERNMENT CONTRACTORS: 

An important deferiM corrtractor 

X with need for total security on 
classified projects uses Bernoulli 


Boxes for data management. Large 
amounts of classified data can be stored 
on hand-carried Bernoulli Cartridges 
which arc secured in vaults when not in 
use. In addition, specific pieces of data can 
be copied onto cartridges, rather than 
giving users access to an entire database 
of sensitive information. 

THINK ABOUT IT. 

But is a Bernoulli Box right for you? 

If you need to store a great deal of data, 
or you need to share that data with others, 
or you need to keep it completely secure 
or deal with multiple databases, ^ 
it's time you 

thought about the 
Bernoulli Box. If you turn the page, 
you'll find more food for thought. 

AND MORE 


BEKrKtLLI 


A FEW OF OUR BEST CUSTOMERS. 

American Express 

in 

Amoco Oil 

Lockheed 

Arthur Anderson & Co. 

Lotus Development 

ATfiT 

McGraw-Hill 

Bank of America 

Merrill Lynch 

Blue Cross/Blue Shield 

Michelin Tire Corporation 

Boeing 

Mobil Oil 

Campbell Soup 

Nabisco 

Chase Manhattan Bank 

New York Life Insurance 

Citicorp 

Pacific Northwest Bell 

City of Dallas 

Parke Davis 

Coca-Cola 

RCA 

Dean, Witter, Reynolds 

Shell Oil Co. 

Florida Power & Light 

TRW 

General Dynamics 

Union Carbide 

General Foods 

United Tbchnologies 

Harvard University 

U.S. Army, Navy, Air Force 

IBM 

Wfeyerhaeuser Co. 

Intel 

Yellow Freight System 


liiF.OJi.lJ 
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WHATMAKESTHE 
BERNOULU BOX FLY? 


In the truest sense, it is the remarkable 
Bernoulli Tbchnology™ that makes the 
Bernoulli Box fly. That’s because when a 
Bernoulli Disk spins inside the Box, it 
literally “flies” beneath the readAvrite head 
on an air bearing. Any disturbance that 
might easily cause a normal hard disk to 
crash the head into the data simply causes 
the Bernoulli Disk to temporarily fall 
safely away from the head. At the same 
time, the air flow that cushions the disk 
also serves to purge contaminating parti- 
cles from the disk. The end result is a mass 
storage system that is unparalleled in its 
performance, durability and flexibility. 


BaONNJUl SUMME COSTS 
vs. HMB) OBN /INO TAPE COSTS 



WHAT ABOUT VALUE? 

Of course, it takes more than break- 
through technology to make a product 
worth buying. When you can buy a 
10- or 20-mcgabyte hard disk for 
less than half the cost of a Bernoulli 
Box, why shouldn’t you? Because 
the numbers tell a different story. 


LOOK DOWN THE ROAD. 

How much is expandability 
worth? While it may seem 
like you could never fill 
a 20-megabyte hard disk, 
you should look again. 

Twenty megabytes can go 
rather quickly. Then you 
have to buy another hard 
disk, or worse yet, store 
everything on floppies. 

When you buy a Bernoulli 
Box, you buy unlimited data 
storage capability. When 
one 10- or 20-megabyte 
cartridge is full, you just 
put in a new one. 


For a fraction of the 
cost of a new hard 
disk. At that rate, it 
doesn’t take long to 
bring the cost-per- 
megabyte of your 
data storage down to 
a bargain level. 

Not to mention the 
efficiency gained in 
performance and 
managing data in large usable segments. 

SHARE YOUR THOUGHTS. 

How much does it cost to share data? 
You could buy a LAN to share large 
amounts of data with others. Or you could 
send it over modems. Either way, you pay a 
great deal for the luxury of sharing data, 
and you tie up your network or your 
modem lines with the burdensome task of 
heavy data transfer. 

When you buy a Bernoulli Box, sharing 
data is as easy as removing a cartridge and 
carrying it or mailing it where you want 
the data to go. The most you have to pay is 
a few dollars for postage or a few minutes’ 
walk. And data stored on a Bernoulli Car- 


CLOCKWISE HIOM TOP; BBOWULU BOX PUIS, 
20 . 1 - 20, 10 + 10 , 10 , 20 . 


Baonuui CXRTRIDCE COSTS 
VS. DATA COMMUNICATIONS COSTS 
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tridge is much 
safer and more 
secure than data 
transferred elec- 
tronically. 

PROTECT YOUR 
INVESTMENT. 

How much is your 
data worth? (Rules 
of thumb say $1,000 
per megabyte or your entire business.) You 
may use passwords for security, but how 
secure are passwords? The ultimate form 
of security is physical security. When you 
put your data on a Bernoulli Cartridge, you 
can remove it and store it safely, or even 
take it with you. That’s secure. 

For backup, floppies and tape are no 
match for Bernoulli Cartridges. It takes 
just under two minutes to copy 10 mega- 
bytes on a Bernoulli Cartridge. Italso takes 
scores of floppies to equal the storage of 
one Bernoulli Cartridge. And while you 
can work directly from a Bernoulli Car- 
tridge, taped data must be transferred to a 
hard or floppy disk before it can be accessed. 
Plus, with a dual drive Bernoulli Box, 
backup is built in, not extra. 

A SEA OF ENTHUSIASnC USERS. 

With over 100,000 Bernoulli Systems 
and 1,500,000 Bernoulli Cartridges in 
use, the Bernoulli Box is more than a 
data storage option. It is a data 
storage standard. And Bernoulli Box 
users are our best references. 

Give it some thought. Then 
put the Bernoulli Box to work, 
doing whatever you can think 
of. For information, see your 
local Authorized Reseller, 

. orcalll-801-778-3000. 

FREE 1-YEAR 
WARRANTY: 

One-year iimiteij warranty 
on the Bernoulli Box* 

Speoal second year 
warranty available for just $1 29.95 * 


IOMEGA Coiponlion 

1821 Wot 4000 South RojtUl^ 84067 


wMfianivisonBernouw oox ana eoapter ony. Avaxaoia on proouci purcnased alter March 15. 1967. 

SaleaOrflcea: Stamford, CN203-359-9858;Laouna Hills, CA 71 4-655-1211:San Jose. CA 408-436-4922: Englewood. CO 303-7406659: Washington, O.C. 703-486-5290: Atlanta. GA40A-261-7815; 
Schaumburg. IL 312-397-4234: WeUesley Hills. MA 617-431-1114: Columbus. OH 614-866-9421: DaKas. TX 214-458-2534: Brussels. Belgium 01132-2-720-9916. 
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■ LASER PRINTERS UNDER $3,000 


justable chute handles envelopes and odd- 
sized pieces of paper. If you do much 
printing on special forms, you'll really ap- 
preciate being able to insert them from the 
front of the machine instead of from the 
back. Forms go in top first, face up, which 
is much more convenient than the old way. 
A door at the back of the machine gives 
nonstandard forms a straight-through path, 
so they don't have to bend around to the re- 
ceiver bin on top. At a tested 7.4 pages per 
minute, the new machine prints exactly as 
fast as its predecessor. And you don't have 
to worry about Laseijet compatibility: it is 
a LaserJet. 

You'll appreciate two other improve- 
ments; The warm-up time is a mere 30 sec- 
onds, instead of the tedious 2 minutes of 
the old Laseijets. Also, the documentation 
is vastly better. You can actually find 
things, and the examples are easy to under- 
stand. 

The LaserJet II is definitely smaller than 
the old LaserJet, but not as small as the 
Okidata and Ricoh machines reviewed 
here. On the other hand, it feels more solid 
than the smaller machines. Everything 
from inserting the paper tray to closing the 
toner dmm cover proceeds with reassuring 
clicks, thunks, and feelings of solidity. 

This printer is a winner. HP has obvi- 
ously listened well to its customers and has 
built the LaserJet Series II to be competi- 
tive today and tomorrow. 

— Bill Machrone 

Okidata 

Okidata Laserline 6 

I was prejudiced about the Okidata Laser- 
line 6, both favorably and unfavorably, be- 
fore I plugged it in. On the plus side, I have 
had an Oki 92 for years, and it has been a 
dependable workhorse. I have developed 
the impression that Okidata is the Avis of 
dot matrix printers; second behind the 
huge Epson, but trying harder to build 
more v^ue into its machines. I expected 
Okidata's first laser printer to live up to 
that reputation. 

On the other hand, I had already tested 
one of the other Ricoh-engine machines 
covered here and found it to be less than I 
had expected. I resigned myself to the ap- 
parent fact that the new low-end lasers 



FACT 


FILE 


Okidata laLseiiine 6 
Okidata 

532 Fellowship Rd. 

Mount Laurel. NJ 08054 
(6(») 235-2600 

List Price: $ 1 ,995 . with 272K RAM . 1 5 
fonts, toner cartridge, image drum. 
I>imen.sioas(HVV'D): 8.2x t6.Sx 16. 1 in. 
Weight: 33 lbs. 

In Short: A new. low-cost laser printer 
ba.sed on the Ricoh lObOengine; it gives you 
15 standard fonts, total La.seijet command 
compatibility , and a number of printer emula- 
tion options. 

CinClE 670 ON RLAOEB SERVICE CARD 


were short on features and would be a gen- 
erally disappointing class of products. 

Wow, was I ever right and wrong! I 
should never have let my faith in Oki prod- 
ucts waver, for the company has certainly 
packed plenty of value into this box. It is 
not competing with the other low-end la- 
sers; it is hot on the trail of the big boys. 

To start with, the Okidata Laserline 6 
accepts different interfaces that are part of 
"personality” modules. To date, orily one 


is available, but that one emulates the HP 
Laseijet. Others are slated for release, in- 
cluding one that does HP Laseijet Plus em- 
ulation, plus a memory expansion capabil- 
ity that increases the page buffer from 
128K to 512K bytes (which will allow up 
to half a page of 300-dot-per-inch graph- 
ics). Until then, you will have to settle for 
the HP Laseijet emulation. 

FONTS GALORE You might want the 
HP Laseijet Plus feature so that you can 
use the downloaded font features. With the 
Laserline 6, you may find that you don't 
need that feature as much as you think. 
While the HP Laseijet comes with a grand 
total of two resident fonts, the Laserline 6 
comes with 15 fonts, none of them dry or 
repetitious, either. You get Courier bold- 
face and italic in portrait mode (in addition 
to the expected portrait and landscape 
Courier fonts), plus the 16.66-pitch Line 
Printer font that comes in portrait mode 
with the HP LaserJet Plus, except that on 
the Laserline 6 you get both portrait and 
landscape. You also get six lO-point and 
two 8-point Times Roman proportional 
fonts in portrait mode, including medium, 
boldface, italic, and compressed versions. 
You would have to spend hundreds of dol- 



Okuiata' s iMserlinc 6 emulates the entire HP LaserJet eoiiwuinti set. It printed the ftraphies te.st 
low. tnedhiin. and very hiyh resolution, and its Ricoh engine prfulueed a strong black image. 
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Laser Printers: Internal Fonts 









FONT 

Epson 

6Q-3500 

HP LaserJet 
Series II 

Okidata 
Laserline 6 

QMS 

Big Kiss 

QMS 

Kiss 

RicekPC 
Laser 6006 

ABCDEFGHUKLMNOPQRST 

CENTURY PS Regular 

o 

o 

o 

o 

o 

• 

abcdefghijklmnopqrstuvwxyz / COURIER I0-point 

• 

• 

• 

• 

• 

• 

ABCDEFGHIJKLMNOPQRSTU 

Courier Bold 

o 

• 

• 

o 

o 

o 

abcdefghi jklmnopqrstu 

Courier Italic 

o 

o 

• 

o 

o 

o 

ABCDEFGHIJKLMNOPQRSTUVWXYZ [ 


EDP 7-polnt 

• 

o 

o 

o 

o 

o 

abcdefghijklmnopqrstuvwxyz{ 

/ EPSON Pica 

o 

o 

o 

• 

• 

o 

ABCDEFGH 1 JKLMNOPQRSTU 

Epson Pica Italic 

o 

o 

o 

o 

• 

o 

abcdefghi Jklmnopqrstu 

Epson Compressed 

o 

o 

o 

• 

• 

o 

ABCDEFGH IJKLMNOPQfiSTUVWXYZ[\]' ' 


Epson Compressed Italic 

o 

o 

o 

o 

• 

o 

abcdef gfi i jk 1 mnoDqrstuvHxyzf | }’ 


Epson Elite 

o 

o 

o 

• 

• 

o 

ABCDEFGH 1 JKLMNOPQRSTU\ Epson Elite Italic 

o 

o 

o 

o 

• 

o 

abcdefghi jklmnopqrstu 

HAMILTON Medium 

o 

o 

o 

• 

o 

o 

ABCDEFGH IJKLM Medium Italic 

o 

o 

o 

• 

o 

o 

abcdefghijkimnopqrstu 


HELVETICA Bold 

o 

o 

• 

o 

o 

o 

ABCDEFGHIJKLMNOPQRSTUVWXY 

LEHER GOTHIC t2-polnt 

o 

o 

o 

• 

o 

o 

abcdefghi jklmnopqrstuvwxy 

letter Gothic 15-point 

o 

o 

o 

o 

o 

• 

ABCDEFGHIJKLMNOPQRSTUVUXYZ[\]^_' 


LINE PRINTER Regular 

o 

o 

• 

o 

o 

o 

abcdef ghi j k lanopqrstuvwxyzC | >"1 


Line Printer Compressed 

o 

• 

o 

o 

o 

o 

ABCDEFGHIJKLMNOPQRSTU 

MODERN PROPORTIONAL tO-point 

• 

o 

o 

o 

o 

o 

abcdef ghijklmnopqrstuvw /prestige Elite 12-point 

o 

0 

o 

• 

• 

• 

ABCDEFGHIJKLMNOPQRSTUVWXY 

Prestige Elite IT12cpi 

o 

o 

o 

• 

o 

o 

abcdef ghi jklnmopqrstuvwxy 


Prestige Elite Italic 

o 

o 

o 

o 

• 

o 

ABCDEFGH I JKLMNOPQRSTU 

Q-FORMAT e-point 

o 

o 

o 

o 

• 

o 

abcdefghi Jklmnopqrstu 

Q-Format 16-poinl 

o 

o 

o 

0 

• 

o 

ABCDEFGHI JKLMNOPQRSTU 

Q-ROMAN Medium 

o 

o 

o 

• 

o 

o 

abcdefghi jklmnopqrs tu 

Q-Roman Italic 

o 

o 

o 

• 

o 

o 

ABCDEFGHUKLMNOPQRST 

TIMES ROMAN 8-polnt 

o 

o 

• 

o 

o 

o 

abcdefghijklmnopqrstuvwxyz 

Times Roman 8-polnl Compressed 

o 

o 

• 

o 

o 

o 


AB CDEFCHUKLMNOPQR S T 
abcde fghijklmnopqrstuvwxyz{ 


Times Roman 10-point 

o 

o 

• 

o 

o 

o 


\ 

Times Roman Bold 

o 

o 

• 

o 

o 

o 


Times Roman Compressed 

o 

o 

• 

o 

o 

o 


•—Yes O— No 


Times Roman Compressed Bold 

o 

o 

• 

o 

o 

o 


Whereas the original HP Laserjel came equipped 
with only one internal font, machines we've re- 
viewed in the under-S3.000 category can generate 
as many as 13. 










Times Roman Compressed Italic 

o 

o 

• 

o 

o 

o 



Times Roman Italic 

o 

o 

• 

o 

0 

o 
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lars to get similar fonts in HP Laseijet car- 
tridges. but here they come standard. 

Of course, emulation can be tricky to 
pull off correctly, and 1 am a little wary of 
anyone who claims compatibility. The La- 
serline 6 pas,sed the printer performance 
tests for HP LaserJet compatibility for both 
texts and graphics, except that the cursor 
position reset to the home position before 
printing the graphics test. The printer was 
able to print the graphics test in low. medi- 
um, and very high resolution, and the Ri- 
coh engine managed to produce a strong 
black image. For everyday word process- 
ing. I fired up XyWrile II Plus with the HP 
La.serjet driver, and the Laserline 6 han- 
dled boldface and underline without a 
hitch. 

As far as 1 can determine, the Laserline 
6 emulates the entire HP Laseijet com- 
mand set. Many of the major software 
packages support these commands direct- 
ly, which is Just as well, because some HP 
escape commands can run 30 or more 
characters long. 

If you have to set up the printer without 
assistance from your program, all is not 
lost. Okidata is currently bundling a printer 
utility called LaserConirol with the La.ser- 
line 6. Based on LaserConirol 100 from 
Insight Development Corp.. the program 
has been repackaged with a new manual 
and default settings designed specifically 
to lake advantage of the La.serline 6's fea- 
tures. 

LaserConirol is one of the best HP La- 
serJet setup programs; you can use it as a 
program called from DOS or load it as a 
pop-up resident utility. Not only can you 
set various printer settings and select fonts 
but you can also choose from Diablo, 
NEC, Qume, Epson, and IBM Graphics 
printer emulations, 1 tried the IBM emula- 
tion with the graphics lest, and the printer 
pa.ssed with flying colors. These emula- 
tions make it a snap to use your printer with 
programs that may not support the HP La- 
serJet commands directly. 

So the La.serline 6 gives you more stan- 
dard fonts than on an HP LaserJet Plus, to- 
tal La.seijct command compatibility, more 
printer emulation options than the QMS 
Big Kiss, and one of the lowest prices go- 
ing. The Okidata Laserline 6 packs enough 
value to make it worth quite a bit more, but 
at this price it is a flat-out bargain. This 


printer should not only give the daisy 
wheel manufacturers fits, but it may shake 
up the upper levels of the laser market as 
well. — Alfred Poor 


QMS Inc. 

QMS Big Kiss 

QMS shook the micro printer market last 
year when it broke the $2,000 barrier for 
la.ser printers with the QMS Kiss. Based 
on the Canon engine, this no-frills printer 
offered emulation of a few popular daisy 
wheel and dot matrix printers and nine util- 
itarian monospaced fonts (seven portrait 
and two landscape). (See review in “The 
Third Annual Survey: Printers,” PC Mag- 
azine, Volume 5 Number 19.) 

For some users, the QMS Kiss, true to 
its name, “Kept It Simple, Sweetheart.” 
but lm> simple. They wanted more from 
their laser, and QMS responded with the 
Big Kiss. This newer model starts with the 
same 8-page-per-minute Canon engine 
and all the features of the lesser Kiss and 
builds on them. 

The most immediately apparent im- 
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QMS Big KUs 
QMS Inc 

One Magnum Pass 
Mobile. AL.^6618 

I.Ls! Priw: $2.W5. wiih (>H)K RAM, 17 res- 
ident fonts, toner cunridge . Starler kit . in- 
cluding toner cartridge, ream of paper, tutori- 
al, and utility software. $185. 

Dimensions (HWD): 1 1 .5x 18.7x I6..^ in. 
Weight: 65 lbs 

In .Short: The big bntthcr of the QMS Kiss, 
this User printer is fa.sicr than the t>ther low- 
avst lasers and offers Qume. lipson, and Dia- 
blo emulation and up to 64 fonts, but it's also 
larger and not nevessarily belter. 

CIRCLE <68 ON nEAQER SERVICE CABO 


provement is that the Big Kiss has more 
fonts. It lacks the large sans serif font of the 
Kiss, but it adds a medium and an italic 
font similar to a Times Roman, two sans 
serif proportional uprights and an italic, 
and a 13-pitch landscape font. In all, the 14 
fonts give you enough to chtxjse from for 
most uses. 



The QMS Big Kiss r^ers resident emulalion of the Diablo 630. Epson FX -80, and the Qume 


Sprint. Through these emulations, you should he able to easily run and load most major software. 
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1 - 2-3 is more than just the best selling PC soMare [jackage in the world. 
It’s a system. A system that includes a wide range of Lotus® products that work with 
1-2-3. Including Lotus HAU^for easier and faster use of 1-2-3. 1-2-3 Report Writer— 
for reports, forms and mailing labels. And Freelance® Plus— for business graphics. 

It’s also more than 1000 specialized applications designed by independent 
software developers to work with 1-2-3. 

It’s outstanding support and service backed by a free telephone hotline and 
Lotus PROMPT7a new comprehensive user supi)ort |)rogram. 

But most im{X)rtant, it’s a guarantee that the 1 -2-3 software you buy today 
will become more valuable and more useful to you in the years ahead. 


Lotus 1-2-3 

Business softwave integrating sprvadsfwet, graphics and database. 

© 1987 liHus IkA'clopment Corporatkm. Lotus. 1 2 3 and Fret^lancc- an- n‘(ti,su*ntl irademarks of JxHus rKwhtpnmnt 
(Virporation. 1 2 3 RpikhI Writer. Lotus HAL and la»iu.s PROMIT an- trademarks of Imus tk'velopment Corjtoraiinn 
L/)tus HAL isdislinMuLshed fmm HAIi, which ls a trademark of Qaniel for its Hotel and l/>isurc‘&iflwan‘ 
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■ LASER PRINTERS UNDER $3,000 


If you need other fonts, you have other 
options available. The printer accepts op- 
tional font cartridges that insert into a slot 
on the front of the printer, much like the 
HP LaserJet printers. (Since the test unit 
supplied no cartridge, we did not test this 
feature.) 


■ One of the most 
striking features of the 
Ricoh PC Laser 6000 is 
the amount of memory 
available; 1 ,024K bytes! 


Also, two commands permit you to 
copy fonts into the printer’s memory. You 
can use either the special QMS command 
language or. if you are using the Epson 
emulation, the Epson font download com- 
mand. If you are using a utility program 
that offers Epson fonts, remember that the 
characters will be defined only to the 8- by 
9-dot matrix supported by Epson FX series 
printers, so your letters will not have as 
fine a resolution as that of the resident or 
eartridge fonts. 

MEMORY OF A KISS One nice feature 
about the download capabilities is that you 
can copy cartridge fonts into memory. 
You can then remove the cartridge from 
the slot and insert another one. In this way. 
up to 64 fonts can be available at one time, 
prxtvided that you have sufficient memory 
in your printer. 

As with the Kiss, one of the printer's 
strongest features is that it offers resident 
emulation of three popular printers: the Di- 
ablo 630. the Epson R<-80. and the Qume 
Sprint. Through these emulations, you 
should be able to load and run almost any 
major software without too much hassle. 
The printer passed the printer performance 
tests for text command compatibility with 
all three printers (although the boldface did 
not work well). 

One problem with the two daisy wheel 
emulations is that they do not support the 
use of the proportional fonts. This seems 


Ij U 

a n Laser Printers: Manufacturers’ Specifications Table 

(Products listed in ascending price order) 


FEATURES INCLUDED IN BASE PRICE 





Product 

Manufacturer 

Okidata 

Laserline 

6 

Okidata 

QMS Kiss 

QMS Inc. 

Ricoh PC 
Laser 

6000 

Ricoh 

Corp. 

Epson 

GQ-35Q0 

Epson 

America 

inc. 

HP Laserjet 
Series II 

Hewlett- 

Packard 

Co. 

QMS 

Big Kiss 

QMS Inc. 

List price 

S1.995 

$1,995 

$2,395 

$2,495 

$2,495 

$2,995 

RAM 

272K 

384K 

1 Mbyte 

640K 

512K 

640K 

Parallel port 

O 

• 

• 

• 

• 

• 

Serial port 

0 

O 

• 

O 

• 

O 

loner cartridge (including 
developer) 

• 

O 

• 

• 


• 

Print/image drum or organic 
photoconductor cartridge 

• 

o 

• 

• 


Inducted in 
toner cartridge 

Engine 

Ricoh 4600 

Canon CX 

Ricoh 1060 

Ricoh’ 

Canon SX 

Canon CX 

FONTS 

No. of built-in fonts 

15 

12 

8 

7 

6 

17 

No. of font cartridge slots 

1 

0 

1 

2 

2 

1 

PERSONALITY MODULES 

Built-in modules 

O 

• 

O 

• 

O 

• 

Slide-in modules 

O 

0 

• 

O 

O 

O 

Epson FX-60 

O 

• 

O 

• 

O 

• 

Epson MX-80 

o 

0 

o 

• 

O 

o 

IBM Graphics Printer 

o 

0 

o 

o 

O 

o 

IBM Proprinter 

o 

0 

o 

o 

O 

o 

Diablo 630 

o 

• 

• 

o 

O 

• 

HPLaserjet 

o 

0 

o 

o 

O 

0 

HP LaserJet Plus 

o 

o 

o 

0 

O 

0 

Other 

o 

Oume 

Sprint 

o 

o 

O 

Qume Sprint; 
AnslX3.64 

PERFORMANCE 

Pages per minute, claimed 

6 

6 

6 

6 

8 

8 

Pages per minute, tested 

6 

6 

6 

6 

7.5 

7.5 

Rated machine life before major 
overhaul (pages) 

180,000 

100.000 

180,000 

180.000 

Info, noi 
available 

100.000 

Rated duty cycle per month 
(pages) 

3.O0O-S.OO0 3.000-5.000 3.000 

3,000 

5,000 

3.000-5.000 

PAPER HANDLING 

Output delivered in correct order 

• 

O 

• 

• 

O 

O 

No. of paper trays 111111 

No. of manual papor feed slots 111111 

Sheet capaaty of paper tray 

150 

100 

150 

150 

200 

100 
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OPTIONS 





[2 


Product 

Manufacturer 

Ohldata 

Laserliue 

6 

Okidata 

QMS Kiss 

QMS Inc. 

Ricoh PC 
Laser 

60(M 

Ricoh 

Corp. 

Epson 

6Q-3S00 

Epson 

America 

Inc. 

HPLaserje 
Series II 
Hewlett- 
Packard 

Co. 

QMS 

Big Kiss 

QMS Inc. 

Memory 

656K 

None 

S12K 

1.5 Mbytes 

1 Mbyte: 

2 Mbytes; 

4 bytes 

None 

List price 

S399 

N/A 

$249 

Info, not 
available 

$495; $4,995; I 

$1,195 1 

Serial or parallel interface 

• ($800) 

O 

O 

O 

o 

o 1 

TONER CARTRIDGES (including developer) | 

Sealed units 

• 

• 

• 

• 

•* 

• 

List price 

$29 

$99 

$29 

$29 

$119* 

$99 

Life (pages) 

1,500 

3.000-5,000 

1,500 

1,500 

4,000 

3.000-5.000 

RRINT/IMAOE DRUM OR ORGANIC PHOTOCONDUCTOR CARTRIDGE | 

List price 

Kit 1. S199 
K)t2.S89 

Induded m 
toner cartridoe 

$199' 

$199' 

$119* 

Included in 
toner cartridge 

Life (pages) 

10.000 
each kit 

Included in 
toner cartridge 

20,000 

20,000 

4,000 

Included in 
loner cartridge 

FONT CARTRIDGES | 

No. available 

4 

0 

11 

10 

23 


List price 

$149 each 

N/A 

$200-$300 

S149- 

S199.95 

$150-$330 $249-$299 | 

Multiple PC option 

• 

O 

o 

O 

o 

O 

List price 

$600 

N/A 

N/A 

N/A 

N/A 

N/A 

PERSONALITY MODULES | 

Diablo 630 

O 

O 

O 

• IS169.9S) O 

O 

Epson FX-dO 

o 

o 

• ($199) 

O 

O 

O 

HP Laserjet 

o 

O 

O 

# (price 
unavailable) 

O 

O 

HP Laserjet Basic 

• ($200) 

o 

O 

O 

O 

O 

HP Laserjet Plus 

o 

o 

• ($199) 

o 

o 

O 

HP Laserjet Plus Advanced 

G($400) 

o 

O 

o 

o 

O 

HP Laserjet Plus Multi- User 
Advanced 

• ($600) 

o 

O 

o 

o 

O 

IBM Proprinter 

O 

o 

• ($199) 

o 

o 

O 


j^— Indicates Editor's Choice 
•— >bs 

* HP Laserjet Series II includes an EP cartridge 
that contains toner, developer, arxj a print drum. 

O— No 

1 Ricoh wHI not release the engine model type. 

* Cleaning magazine has a 10.000-page life and is 

N/A — NiM applicable 

priced at $99. 

* Collector has a I0,000i>age life and is priced at 


$99. 


unforlunate, since one of the main differ- 
ences between the Big Kiss and its less ca- 
pable sibling is the use of proportional 
fonts. While you can use the commands to 
turn proportional spacing on and off, you 
are advised to u.se only the 10-pitch fonts 
because tbc others cause the margins to 
change. 

The Epson emulation also did a fine job 
with graphics. The printer managed Ixrth 
regular- and high-resolution FX-80 graph- 
ics output without a hitch, although the 
Canon engine dix:s not print as solid a 
black image as the Ricoh engines do. More 
of a problem, though, is that the Canon en- 
gine can print 300 dots per inch, but the 
Epson high-resiolution mode can prtxiuce 
only 120 by 144 dots per inch. As a result 
of this combination, you get a very sharp 
image of a coarse graphic. 

The Big Ki.ss measurably increases 
your control over graphics and other fea- 
tures through another “emulation," called 
ANSI x3.64, which is based on tbe Ameri- 
can National Standards In.stitute specifica- 
tions for the transfer of data between termi- 
nals. In addition to giving you bit-mapping 
and cursor control, the commands also let 
you specify fonts, download overlay 
forms, and draw graphics primitives such 
as lines and boxes. Unfortunately, this 
command set is not yet widely supported 
and is therefore of only limited usefulness 
at present unless you are developing your 
own programs or drivers. 

Like the regular Kiss, this printer has a 
control panel that you can u.se to change 
the various printer settings without the use 
of complex escape command sequences. 
You can select fonts, change margins, se- 
lect the emulation mode, and more. A two- 
digit readout shows the prompts, and as a 
result they are a bit cryptic. You can toggle 
.some options off and on and set others by 
using the appropriate digit. The accompa- 
nying manual does a fairly good job of ex- 
plaining the use of these front-panel set- 
tings. but getting the hang of it still takes 
some amount of practice. Fortunately, the 
printer worked flawlessly straight out of 
the box without any need to change the 
factory default settings. 

At 7'/2 ppm, the QMS Big Kiss is faster 
than the other low-cost la.sers reviewed 
here, but speed is one of its few outstand- 
ing virtues. It is also about a third larger. 
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■ LASER PRINTERS UNDER $3,000 



The Ricoh PC Laser 6000 controller can prim foms in portrait or landscape mode . Its compressed 
font nuxie squeezes extra white space from letters in the smallest font to produce a 16.6 pitch font. 


costs $500 more, and is nearly twice as 
heavy as the other printers covered here. 
The printer has plenty of fonts, which are 
nice to have, but personally I find some of 
them less attractive than the fonts of other 
laser printers. Overall, its added features 
do not warrant moving up from the origi- 
nal Kiss. Perhaps the simple solution was a 
better idea. — Alfred Poor 


Ricoh Corp. 

Ricoh PC Laser 6000 

Ricoh has long been involved in the elec- 
tronics industry, but its name is not well 
known since it primarily supplied compo- 
nents and products to other manufacturers. 
It has recently started marketing products 
under its own name, first with the larger 
LP4080R and now the Ricoh PC La.ser 
6000. 

The PC Laser 6000 uses the same print 
engine as the Okidata and Epson printers 
reviewed here, but it has its own personal- 
ity traits. 

When you tun the printer self-test, you 
get a printed summary sheet showing the 
different printer settings and features. One 
of the most striking features listed on the 
sheet is the amount of memory available: 
1 .024K bytes! Yes. you get a full mega- 
byte of memory in the standard machine. 
You can expand the memory to 2 mega- 
bytes by using half-megabyte modules (at 
$249 each). As a result, you start with 
more memory than an HP La.seijet Plus. 


[kH 

HWFACT FILE 


Ricoh PC’ I Aser 600(> 

Ricoh Corp. 

5rx*drick PI 

West Caldwell. NJ07{K)6 
(201)882-2000 

Lls( Price: $2,395. wiih 1 Mbyte RAM. 
eight fonts, loner cartridge, organic phtRo- 
conductor nuga/inc. and cleaning maga- 
zine. 

l)iineasions(HVV'I)): 8.2x I6. 1 x 16.5 in. 
VVeighl: 37'/2 lbs. 

In Short: This low-cost laser printer gives 
you a full megabyte of memory and some 
very promising graphics capabilities. 
CIRCLE 669 ON READER SERVICE CAHQ 


and you can expand lo enough for full le- 
gal-size page graphics in 300-dot-per-inch 
resolution and still have room for dozens 
of downloadable fonts. 

On the other hand, the summary sheet 
shows that only four fonts are available: 
10-pitch Courier. 12-pitch Prestige Elite. 
15 pitch Letter Gothic, and proportionally 
spaced Century. This would appear to be a 
striking limitation, but as it turns out. you 
effectively gel ten different fonts. The PC 
La.ser 6(XX) controller is unique among 
low-end laser printers in that it can print 
any available font in either portrait or land- 
scape mode; other printers require two .sep- 
arate fonts to achieve this. The printer also 
has a “compres,sed font” mode, in which 
it squeezes extra white space from the let- 
ters in the smallest available font lo pro- 
duce a 16.6-pitch font. This operation, 
which is done on the fly. does not require a 
separate resident font. 

The PC La.ser 6000 has its own set of 
commands, and it also emulates the Diablo 
630 to enable you lo take advantage of 
many of the Diablo's features for text 
printing. Unfortunately, the native graph- 
ics commands are not as widely supported 


(although a company spokesman reported 
that 1-2-S and PC Paintbrush are two ex- 
amples of major programs that now offer 
drivers for the Ricoh graphics commands). 
For extensive use of the printer's graphics 
capabilities, you may need to purcha.se one 
of the emulation modules. 

MODULES COMING SOON Current- 
ly, Ricoh offers an HP LaserJet Plus emu- 
lation cartridge (at $199), but it was un- 
available for testing for this review. IBM 
Proprinter and Epson FX-80 emulation 
modules are also under development (at 
$199 each). If lliese modules work as de- 
scribed. they should give ample access to 
text and graphics features of almost any 
major software program. Since we were 
not able to test them, though, we could not 
produce the test graphic in the printer per- 
formance tests. 

The PC Laser 60(X) is easy to set up, as 
it comes with both parallel and serial con- 
nectors. I was able to plug it in and produce 
a screen-dump page in just a matter of min- 
utes. The character set does not support the 
higher-order IBM line graphics characters, 
but they are available in the add-on font 
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njp EDITOR’S 
WD C H 0 I C E 


• HP Lasdjet Scries n 


Hewlett-Packard' s LaserJet Series 

H has it all: smaller size, more fea- 
tures. lower price, the same old 
speed, and better quality. The new 
Ricoh-engine machines are inter- 
esting. but the HP LaserJet H’s addi- 
tional 2 pages per minute make a 
difference. The LaserJet LI' s massive 
memory capability, 110 expansion, 
and dual cartridge slots say that this 
machine means business. 




cartridges. Eleven different cartridges are 
now available — the same ones designed to 
work with the other Ricoh laser printer. 
(The font cartridges list for $2(X) to $3(X) 
apiece.) 

The printer has a powerful control panel 
on its side that gives you access to almost 
all the settings and features without having 
to send escape commands. Two separate 
single-digit readouts display the prompts; 
you press combinations of buttons to 
change the .settings. The same buttons also 
handle font selection, page orientation, 
form-feed, and self-test, so it can be a bit 
confusing to figure out how to get the ef- 
fect you want. The manual tries to explain 
the procedure, but it is somewhat confus- 
ing in its example. According to a compa- 
ny representative, Ricoh is developing a 
cue card about the use of the front-panel 
controls, with examples of how to achieve 
certain effects with various popular pro- 
grams. 

While its emulation features are still un- 
tested. the PC La.ser 60(X) shows a lot of 
promise. It provides more memory for the 
dollar than any of its competitors, and it 
has the potential of being the best of the 
bunch at producing graphics. As the de- 
signer of the print engine itself. Ricoh has 
done a good job of making the most of its 
capabilities with the PC Laser 6000. 

— Alfred Poor iii 


Alfred Poor js a frequent contributor to PC 
Magazine. Bill Machrone is the editor of 
PC Magazine. 



“I need a LAN 
that installs 
easily 

and quickly.” 


“I need 10-NET.” 


lO-NET gets you up and running faster than any 
other high-end LAN. Inexpensive, and easy to 
expand or relocate, 10-NET uses simple, twisted 
pair wiring, but operates with all the speed of 
networks that use expensive coax cable. 

Once you add up 10-NET advantages, you'll see 
why over 50,000 installations are already in place 
worldwide. 

A phone call gets you the faas. Call: 

1-800-358-1010. 

In Ohio call 1-<00-7B2-I0l0. Telex &SO-207912S 



Fox Rnrarih. Inc. • 7016 Curpor.lr Way • Daylon. Ohio 4$4t9 
ID* NET H designed for use with IBM PCs, ATs and corapaiibla, 



NET 

LOCAL AREA 
NFRXORK SYSTEM 


More than just talk. 

CIRCLE 499 ON READER SERVICE CARD 
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To Over 30,000 Installations, 
l/lultlLInk^MEANS Multi-User. 


At over 30,000 sites, as many as one-quarter of a million 
users lap into the power of MultiLink ' Advanced everyday. 

Since 1983, they've come to rely on our multi-tasking, 
multi-user system for compatibility with their favorite 
software, and the ability to share disks, files, printers, 
and programs in a true PC-DOS environment. 

From the largest of the Fortune 500 to the smallest in 
small business. MultiLink* has provided a cost-effective 
multi-user solution that's available from no one else, 
MultiLink' Means Cost-Effective Timesharing 
on a PC. MultiLink' Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminals can be connected to a single non- 
dedicated IBM PC, XT. AT or 100% compatible using 
standard RS-232 ports. Each terminal effectively emu- 
lates a PC having up to 512K RAM. 

PC-Shadow'” Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play. and serial port. In addition, password-protected 
remote access via modem can be made with either dumb 
terminals or PCs running our terminal emulation software. 


MultiLink ' Means PC-OOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony. 
WordStar, dBASE III. & Multimale are just a sampling 
of the wide variety of PC-DOS software that's fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that are written for IBM's 
Token Ring will run on our multi-user system, as well. 

MultiLink ' Means Multi-User to Leading 
Computer Publications. Whether you read K Magazine. 
"MultiLink * Advanced delivers on. . .convenience, speed, 
and flexibility," or InfoWorid, “If you want a low-cost 
multiuser system with up to eight terminals, MultiLink' 
Advanced is worth a serious look!' it becomes clear that 
MultiLink ' Advanced is a formidable contender in the 
multi-user marketplace. 

See What MultiLink' Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Software Link TODAY for complete 
information and the authorized dealer nearest you. 
MultiLink' Advanced is $595 and comes with a 
money-back guarantee. 



EffloflOtiDyrok’ 

c© THE SOFTWARE LINK, INC. 

6601 OunwooOy Place. Suile 632. Allanta, GA 30336 Telex 4996147 SWLINK 

CALL: 404/998-0700 
Dealer Inquiries Invited 

THE SOFTWARE LINK. INC /CANADA 
250 Cochran« Drive. Suite 12 Markham. Ontario L3R 667 


Muililink ' IS a registered trademarh of 
The Software Link, tnc MultiLirtk' Advanced 
& PC-Shadow ' are trademarks of The 
Software Link. Inc IBM PC XT. AT. PC-DOS 
Token Ring. A NETBIOS are trademarks of 
■BMCorp WordStar. dBASE <11 Muttimate 
Lotus 1-2-3 & Symphony are trademarks oi 
MicroPro Ashton Tate Multimale International 
A Lotus Development Corp respectivefy 






■ SPECIAL REPORT ■ PHIL WISWELL 


rr, Laser Printer 

Iechnology 

Sheet Feeders 
Multiply 

\5ur Printing 
Options 


Marrying a multiple- 
bin sheet feeder 
to a laser printer gives 
you longer print 
runs, less drudgery. 

You can also print 
envelopes in the 
.same job. 


T 

Mhe exotic category of multiple-bin 

m sheet feeders for laser printers is 
-JK- something most people don't think 
about. When they do think about it. they 
cannot imagine its usefulness. After all, la- 
ser printers use cut sheets already, and 
even though some can't fit envelopes, their 
manual paper-feed chutes can accept any 
standard-size form. In fact, laser printers 
generally have built-in sheet feeders, and 
many even do' reverse-order stacking. 
What could you do with a multiple-bin 
sheet feeder that you couldn't do with a la- 
ser printer alone? 

Well, for one thing, you can print let- 
ters and their envelopes as one print job, 
saving a lot of time and effort — particular- 
ly for large mailings. So one of the most 
important considerations in shopping for a 
sheet feeder is its ability to handle enve- 
lopes of various sizes. (All the separate 
sheet feeders that we looked at here do in- 
clude bins for envelopes. ) 


For another thing, you can print from 
your choice of standard- and legal-size 
forms without changing the paper tray. 
The ability to print a spreadsheet horizon- 
tally and vertically using different lengths 
of paper and even combining lengths and 
orientations is fanta.stic. So bin size is also 
important — not just for the number of 
sheets each bin can hold, but for length of 
the paper, too. 

Of course, another benefit is that stack- 
ing all the bins full of the same paper or 
form requires far fewer trips to the printer. 
One of the feeders we reviewed here — the 
six-bin BDT MF 830 — has a total capacity 
of 1,200 sheets. You could have a 2'/2- 
hour lunch while a laser printer churned 
out that much work. 

But as good as sheet feeders might 
sound, think before you buy. All the sheet 
feeders we Irxrked at are expensive, con- 
sidering the yield (around $1 .500 for three 
extra bins, up to about $4,500 for six extra 
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■ SHEET FEEDERS 


bins). Be sure you have a well-defined 
need for one of these feeders before you let 
a salesman talk you into trucking one into 
the office. If you do have an application 
that could benefit from adding a sheet 
feeder to your laser printer, you'll find a 
good buy among the ones reviewed here: 
the two-bin MF 850 Laser Feeder and the 
six-bin MF 830 Laser Feeder from BDT 
Products, and the PaperJet 400 from 
Ziyad. Or perhaps you’ll be interested in 
the two-bin HP Laserjet 500 Plus — a laser 
printer whose paper-feeding capabilities 
we also reviewed. 


BDT Products Inc. 

MF 850 Laser Feeder 

The combination of a laser printer and the 
two-bin MF 850 Laser Feeder, from BDT 
Products, yields a generous total of four 
separate bins: the printer’s original paper 
tray, plus the MF 850’s two bins for paper 
and one for envelopes. Thus the MF 850 
(priced at $1,695) adds the capability of 
printing documents on your choice of three 
different forms stored in the three bins, or 
of printing a three-page letter, including 
envelope, using different stationery for 
each page. 

You can select the bin in two ways: 
from the feeder’s control panel by using 
the push buttons, in which case all pages 
must be printed from the same bin: or from 



FACT 


FILE 


MF S50 l.aser Feeder 
BDT Products Inc, 

17152 Amvstrong Avc . 

Irvine. CA 92714 
1800) FIND-BDT 
(714)660-1.786 

t.isl Price: $1 .695, including Flipper output 
collator. 

Requires: HP Uuseijct. Canon l.BP-8(Ai 
and A2). (JMS Kiss. QMS Big Kis-s. QMS 
SmanWritcr. GTC Blaaer. BDS 6.7(V8. CPT 
LP-6. Data General 4557. Data General 
4558, NCR 64 1 6, Talari.s T8 1 0. or Talaris 
T610. 

In .Short: A sturdy three-bin sheet feeder 
(two bins for 200 sheets of paper each; one for 
envelopes) fra laser printers. 

cinr;re990NnEAD€RSEnvicECAnD 



With BDT Products' MF 850 Laser Feeder, you can print documents on three different forms 
stored in the three bins, or a three-page letter using different stationery for each page. 


the text file by inserting printer escape 
codes, in which case you may print any 
page from any bin. 

The MF 850 has the look and feel of a 
well-made machine. The manual clearly 
explains how to a.ssemble its nearly two 
dozen parts and how to connect the feedei 
to the laser printer; so if you’re familiar 
with your printer, you should be able to in- 
stall the MF 850. You won’t need a special 
technical knowledge or any tools, and all 
parts snap or slide together easily. But you 
should plan on the process taking at least 
an hour. 

The MF 850’s case, made of the same 
color and material as an HP Laserjet, slides 
up against the rear of the printer and aligns 
the paper path on the feeder with the print- 
er’s manual paper-feed chute. The rear 
“feet” on the printer and the front “feet” 
on the feeder fit into slots on a flat tem- 
plate, so you can disconnect and reconnect 
the two units easily and quickly. 

The MF 850 adds no width to the print- 
er, but it nearly doubles its depth, so table 
space is definitely a concern. The two pa- 
per bins and the envelope bin stick up 
above the height of the printer so that you 
can easily view, rearrange, and refill them 
if necessary. Incidentally, you can open 
the laser printer cover and hinge it back 


with the feeder installed. 

The small control panel for the feeder 
thus ends up at the right rear of the com- 
bined units — a long way from the control 
panel for the printer. Still, you won’t find 
much reason to use the control panel on the 
feeder, except to test each bin’s operation. 

A built-in test allows you to feed and 
print from the three bins. If something is 
not lined up correctly or if paper is inserted 
upside down, you will discover the error 
by trying this simple test procedure after 
installation or whenever new stacks of 
forms are added to the bins. 

Otherwise, the control panel lets you 
take the feeder on/off line, (lump its buffer 
memory, and form-feed from the currently 
selected bin. It also delivers numerical 
codes on its LED display in the event of er- 
rors, and these are helpful in determining 
the problem. Error codes are listed in the 
documentation. Three LED lamps deliver 
the status of power, on/off line, and printer 
ready. All tluee must be lit before you can 
print using the feeder. 

The MF 850 is connected between the 
printer and your computer so that it re- 
ceives and reads all data being transmitted 
before the printer does. Thus, operation of 
the laser printer does not change, except 
when you want to feed from one of the 
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temative bins via escape codes. The feeder 
interprets these codes before the data 
reaches the printer, selecting and feeding 
the proper form or envelope to the printer. 
If your document contains no codes, the 
printer prints it on the paper in bin I on the 
feeder by default. 

Don’t be worried about these feeder 
codes, however, because there are only 
nine of them: ESC EM 0 through ESC EM 
8. The codes perform the following func- 
tions: feed from manual chute, feed from 
bin 1 , feed from bin 2, feed from envelope 
bin with landscape orientation, feed from 
internal paper tray, feed from envelope bin 
with portrait orientation, feed alternately 
from bin 1, bin 2, and the internal tray, 
feed alternately between bins 1 and 2. and 
return to the default bin I . You must insert 
the codes in the document, with each ap- 
pearing as the first printable characters of a 
page. Thus if you can create a hard page 
break with your word processor or editor 
and insert the codes immediately after 
these breaks, you may change bins to your 
heart's delight throughout a document. 

If you need versatility in your feeder, 
you should investigate the MF 850. It han- 
dles envelopes of varying size well, plus it 
has the capacity to handle different forms 
in the three bins. (If you’re in the market 
for a sheet feeder like this one, you’ll want 
to compare this unit to the PaperJet 400 for 
your laser, reviewed here, which also has 
two paper bins and one envelope bin.) 


BDT Products Inc. 

MF 830 Laser Feeder 

The MF 850’s big brother is the six-bin 
MF 830 Laser Feeder (priced at $4,495), 
also from BDT Products. When the staff in 
PC Labs showed me this unit, still in its 
box, I stood beside it in awe for several 
minutes, debating whether to uncrate the 
feeder or head for the door. You could 
bury two of me in smaller boxes than the 
one that protects the MF 830 during ship- 
ping. I figured anything this large can’t be 
simple to install or operate, but oddly, this 
six-bin feeder required less time and pa- 
tience to install than its little brother. The 
biggest problem 1 had with this unit was 
moving it from the box to the testing 
bench. 



MF 83(1 l^ser Feeder 
BDT Pi\k1uc(s Inc. 

17152 AmiMning Avc. 

Inine.CA 92714 
(800) FIND-BDT 
(714)660-1386 

List Price: $4,495. including Flipper output 
collator. 

Requires: HP Laserjet, HP Laseijet Plus, or 
Canon LBP-CX (A1 and A2)- 
In Short: A six-bin powerhouse of a sheet 
feeder that can accommodate up to 2(K) sheets 
per bin. 
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The MF 830’s feeder unit comes 
mounted on one-half of a rectangular 
board that measures about 2 feet by 5 feet. 
You position the two rear “feet” of your 
laser printer in slots on the other half of the 
board, then slide the units together until the 
forms slot on the feeder is lined up with the 
manual paper-feed slot on the rear of the 
printer. You then fill the six paper trays 
with paper and insert them into their slots, 
where they automatically lock in place. Fi- 
nally, you attach the serial cable from the 
computer to the feeder, and then connect 
another cable from the feeder to the print- 
er. In this way, the feeder is positioned to 
intercept feeder codes, execute paper tray 


selection, and remove the feeder codes 
from a document before data reaches the 
printer. 

You can install the envelope tray in 
slots 2 through 6; but not in the first slot, 
which is reserved as the default paper tray. 
If the feeder finds no feeder codes in a doc- 
ument, it prints from the tray in slot I . 

The MF 830 can read 1 3 different feed- 
er codes embedded in a document. Eight 
of them allow you to select forms from the 
six feeder trays, the printer’s internal paper 
tray, or manual paper feed, and the other 
five let you designate an envelope feed 
from bins 2 through 6. Unfortunately, un- 
like the MF 850. the device has no feeder 
commands to alternate bins in a pattern. 

The operator control panel of the MF 
830 includes three LED status lamps to in- 
dicate power, on/off line, and printer 
ready. It also has a two-character digital 
LED display that identifies errors as nu- 
merical codes, plus six push buttons. 
These buttons allow you to reset the unit, 
feed a form, manually select a bin, inter- 
rupt the feeder, restart the feeder, and re- 
turn the bin selection to its default status of 
the tray in slot 1 . Performing a complete 
self-test of the unit from this control panel 
is simple. 

However, while the documentation for 
the three-bin MF 850 is nicely typeset and 
has clear diagrams, the documentation for 
the MF 830 comes as two packets of poor- 



BDT Products' MF 830 Laser Feeder is a behemoth . Mounted on one-half of a 2- by 5-foot board, 
it has six paper bins. (The phone is included to indicate the machine's true size.) 
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ly photocopied pages whose diagrams are 
thus somewhat obscured, along with four 
or five loose sheets of addendum material. 
It is poorly written and organized, offering 
less information on how to insert codes 
into a document than on how to fan a stack 
of paper so that it won't stick in the feeder. 
Despite this lack of help, however, 1 en- 
countered no problems assembling or run- 
ning the unit. 

The MF 830 is a powerhouse for print- 
ing multiple forms. The total of seven pa- 
per bins (one in the printer itself) should al- 
leviate most of the problems associated 
with printing from a variety of forms or 
handling mass mailings with envelope ad- 
dressing on a laser printer. 


Hewlett-Packard Co. 

HP LaserJet 500 Plus 

The Hewlett-Packard La.serjet 500 Plus is 
not a sheet feeder. It is a complete Laseijet 
printer that costs $4,495 and has two inter- 
nal paper nays, allowing you to select two 
different types or sizes of paper through 
.sheet feeder codes embedded in your doc- 
uments. The printer does not have a sepa- 
rate envelope bin, however, so to print en- 
velopes — as with all other LaserJet print- 
ers — you must feed them manually 
through the chute in the rear. 

Obviously, the La.serjet 500 Plus does 
not provide the flexible capabilities of the 
three sheet feeders reviewed here, but it 
does have some graceful and useful fea- 
tures. In the first place, the 500 Plus gives 


One nice feature of the HP LaserJet 500 Plus is Job offset control, which makes it possible to 
alternately stack sequential print Jobs vertically and horizontally for easy separation . 


you not only your choice of reverse- or cor- 
rect-order stacking, but also provides job 
offset control. Job offset control means 
that sequential print jobs alternately stack 
up horizontally and vertically for easy sep- 
aration. 

Embedded escape codes let you select 
each of the printer's two bins for use dur- 
ing a print job; otherwise a nifty Auto Se- 
lect mode will print from one bin until it's 
empty, then switch automatically to the 
other bin. This extremely handy feature 
gives you a capacity of 500 sheets of the 
same form, 250 sheets per bin. The bins 
are .stacked one above another. Except for 
the printer's increased height, it looks pret- 
ty much like the rest of the La.serjet family. 

Except for filling the second paper tray, 
you don't need to use any extra setup pro- 
cedure or installation for the two bins on 
the LaserJet 500 Plus. The LaserJet 500 
Plus will interest users who need to print 
business letters using letterhead for the 
first page and plain sheets for sub.sequent 
pages, and users who print frequently on 
either II- or 14-inch-long paper, which 
they keep loaded in the bins at all times. 
It's an excellent choice because it requires 
no additional a.ssembly (there's nothing to 


■ The 500 Plus lets you 
choose reverse- or 
correct-order stacking. 


widget together), and costs less than a La- 
serJet from Hewlett-Packard with a sheet 
feeder from another company . 

The lack of an envelope bin on the La- 
serJet 5(K) Plus is regrettable, since a bin 
for envelopes would almost double the ef- 
fectiveness of the LaserJet 500 Plus as an 
alternative to adding a sheet feeder to an 
existing la.ser printer. 

One minor drawback to the Laseijet 
500 Plus is age. It's based on the same ven- 
erable Canon LPB8X technology of the 
LaserJet and LaserJet Plus but HP has su- 
perseded these with the La.serjet Series II, 
which has a new Canon print engine, and 
the output is noticeably blacker and crisp- 
er. For a review, see “Laser Printer Tech- 
nology: Great Performance for Under 
$3,000” in this issue. 


HP LaserJet 500 Plus 
Hewlett-Packard Co. 

11311 ChindenBlvd. 

Boise. ID 83714 
(800)3674772 

List Price: $4,995. including 5 12K RAM. 
seven fonts, and toner cartridge. 

In Sbmi: A laser printer with two internal 
paper bins that each hold 200 sheets, but lack- 
ing an envelope bin. Based on Hewlett-Pack- 
ard's original Canon engine, not Ute new La- 
setjA Series II engine. 
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Announcing 
AST Pijen]ium/286i 



Discover AST Pijeniium/286.The First 
AST QuaH^UiicomproiTiisirig AT‘C 



More than two million people have made 
118 the first choice in PC E^ancement 

For over five years, you've known AST as 
the leading PC enhancement company 
Now, we're introducing the ultimate 
enhancement: AST Premium/286. The 
first AT-compatible personal computer 
with AST performance and reliability. More 
flexible and upgradeable. Skillfully com- 
bining lightning fast processing speed and 
uncompromising compatibility. 

AOT FASluots:** Processing speed- 
ways. Forming the foundation of the 
AST Premium/286's increased speed are 
our FASTsIots. This advanced architec- 
ture improves overall performance so there's 
enough built-in power to satisfy even 
the most demanding user 

The AST Premium/286 operates 50% 
faster than an 8MHz PC AT* as mea- 
sured by the Norton Utilities’* \fersion 3.0 
Syslnfo. And maintains full compatibility 
with standard PC and AT-based enhance- 
ment cards. It also provides for a power- 
ful, easily upgradeable and expandable 
future, accommodating the next generation 
of accelerator and high-performance 
enhancement 


Prices Start 
At $1995.00* 


A Heritage Of Software Compatibil- 
ity. Software compatibility has always 
b^n one of our strong points. Shipped 
with the industry-standard MS-DOS* 

3.1, AST Premium/286 is compatible with 
widely accepted operating systems such 
as IBM* PC-DOS,'" Concurrent DOS'" and 
XENIX™ Ifs also designed to get the most 
out of multitasking software packages like 
Microsoft* Windows, DESQview’" and 
’Ibp\fiewr 

Applicadons-oriented. Keyboard- 
selectable operation at 10, 8 or 6MHz means 
virtually all popular off-the-shelf IBM 
PC and PC AT application software is 
immediately compatible. All your favorites, 
including Microsoft Wbrd, Lotus* 1-2-3,* 
Framework™ Symphony^ dBASE* III and 
AutoCAD™ 


Attain your fullest software poten- 
tiaL AST's advanced architecture also 
provides faster and more flexible mem- 
ory addressing. While built-in Enhanced 
expanded memory capabilities -AST 
FACTRAM™ expandable to 2MB in a single 
slot— let you break the 640K DOS bar- 
rier Create bigger spreadsheets and sort 
larger databases. And enjoy the uninter- 
rupted workflow benefits of multitasking 
using current DOS versions, with fiill sup- 
port for protected mode software built-in. 

Fast access disk storage. Comple- 
menting AST Premium/286's speedy opera- 
tion is a full line of disk systems. There's 
a 20MB, 40MB and a TOMB hard disk. Both 
the 40MB and the TOMB offer more storage 
and faster access times — below 30msec — 
than the PC AT's fixed disk. And our 
external disk/tape systems, featuring 
advanced SCSI architecture, allow easy 
expandability. 



Personal Computer Mth Legendary 
ompatihilily and Lightning Speed. 


More standards are standard. We 

build-in our AST FASTRAM ^ memory card. 
And most models include our own multi- 
mode enhanced graphics adapter, suppor- 
ting IBM EGA, CGA and Monochrome, and 
Hercules Graphics Card™ display modes. 

Compatible with AST and IBM 
Products. AST PFemium/286 is designed 
to remain your productivity partner for 
years to come. Choose it with confidence 
for single and multitasking applications, 
individual and shared environments alike. 
Use it as an engine with other AST prod- 
ucts to form powerful application work- 
stations for desktop publishing, CAD/CAE 
and more. Or to increase connectivity use 
it as a network file servei; to communicate 
with IBM mainframes and minicomputers, 
or to manage multiuser environments. 

Solntions that are ready to go. 

We also offer a number of pre-configured 
workstation solutions tailored for maxi- 


mum performance in your application. 
Combining our proven products, from 
local area networking and data commu- 
nications to extra memory and I/O to 
laser printers and disk systems, our solu- 
tions are all designed to increase your 
business productivity. 

Quality across the board, around 
the world. When you buy AST products, 
you're also purchasing a worldwide repu- 
tation for service, support and product 
dependability AST Premium/286 is backed 
by a one year limited warranty, and our 
worldwide network of certified dealers and 
service centers. 

AST Premium /286— The system 
and the solutions. For more information 
call our Produa Information Center at 
(714) 863-0181 or send the coupon to: 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992. 


want to know more about AST I 

Premtuni/2S6 Solutions. Send me more 
Information today. 


r^mpaiiy- 

7ip T.»l..|->h<inp J ^ 

My applications: 

Desktop Publishing Multiuser 

- Mainframe/Minicomputer Conneetion 

- Multitasking General Business 


L' 


Send to: 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992 Attn: M.C 
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Seven industry-standard 
expansion slots: 1 PC- 
compatible slot, 6 PC AT- 
compatible slots, including 
two AST mSTslots. FASTslots 
provide no wait state oper- 
ation with a higft-speed 
direct interfoce to Ae lOMHz 
80286 processor Advanced 
architecture accommo- 
dates the next genemtion 
of accelerator and high- 
perfrrmance enhancement 
cards. Itialsoan open archi- 
tecture for easy develop- 
ment and system integration. 


Based on industry-standard rtative 
80286 technology complemented by 
AST advanced architecture- 


coprocessor socket 
accepts 8MHz 
80287 devices to 
execute math- and 
floating point-intensive 

progmms faster . 


IHIH 


TWo AT-compatible expansion slots 
with a plus: a third bus connect fea- 
turirtg Ugfrtning-^ick CPU access 
time, for use wiA specialfy-designed 
cards like die AST FASTRAM Enhanced 
memory card. Expandable to 2MB in 
sinffeslot. fASTRAM supports a variety 
of addressing capabilities -Enhanced 
EMS. EM& extended (protected mode) 
and conventional memory addressing. 

Enhanced, low-profile i01ll02-hey key- 
board teiA separate numeric kegtad. 
dedicated cursor control and extra 
function keys. International versions 
available. 


AST Premium/286 is shipped with MS- 
DOS and GW BASIC.* and iti folly 
compatible rvitk a wide variety of oper- 
ating tystems. operating environment 
and utility packages, and application 


software. 


Indicators let you check your clock- 
speed-user-selectaMe at 10. 8 or 
6MHz. Reset button allows easy cold- 
booUttg Security lock prevents unau- 
thorized keyboard access. 


‘mic Perfect HT 


0 wait-state operation, 
faster than the 8MHz PC AT. with 
IBM PC AT hardware and software 
compatibility 


Supports standard PC. PC AT and 
AST FASTslot cards. With AST. you 
start with a lot. like our ituluded 
MSTRAM Enhanced memory card 
and multimode Enhanced Graphics 
Adaptec but you've also got a lot 
of options. after the widest range 

of compatible enhancement prod- 
ucts and peripherals to suit your 
needs -a true one-stop solution 
allowingyou to exparid and upgrade 
your system with Ae assurance of 
future service and support. 


Compare the increased speed of the AST 
Premiuml286 aggirut the top competi- 
tors for yourself /Basis: Norton UMities 
Syslnfo Wrsion 3.0) 


ittTM Mtm p in fci u TinrtrtTiUi !■ rmirr nft 11 1 Tilt Iftr U 1>T Fir But r-ff- HT nr fl't- tr 
ASrPmnMBOSa WCTitoi mi MSTHAM nMlMurta of AST ilei c at cK Inc IBM. tenant Conyww AT «nd PC AI wgtnwtd tmtoitgki *ml PC-D05 and Tbp^tm twdtBUfla of Inamttionil Buiintw Mactuno CoqiociOon Lotut, I't-} «nd Symphony 
w gWiw l Bademariu of Locw DmlopiDem Corpentkai. dBASE Rgincfed utd ft tm morfc Bwknwk et AUnon-lMc. AubCAD mdenicrk oT AUTOOCSK. Inc MkidmA. MS-DOS. XEMX. and CW BASK icyinu l Bsdemarfcs o( Micnndt Cmpoiatkn 
DESQ<ic« cadanaA ot Quanndeck OAce Sywffli Herruln Cnphia Cafd oadetiMrk ot Hemita Coopuw achnobjo! Ncvun UtUraa oademaA of Nonon CompuiMg, 

Difnal Rticafch Copyil^ O IMA AST Rnearcli. Inc AD rtfibB mmed. 
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■ SHEET FEEDERS 


SUPER LITTLE ONE-BIN FEEDER: 
JETFEED I FROM GENESIS TECHNOLOGY 


J ust as I was wrapping up the reviews 
of multiple-bin sheet feeders, the 
brand new JetFeed I single-bin sheet 
feeder for laser printers arrived in PC 
Labs from Genesis Technology. Al- 
though PC Magazine does not review 
preproduction models and this unfin- 
ished model was missing some of its 
firmware, we were curious about the new 
feeder from Genesis and agreed to take 
an early look. Here's what we saw. 

Unlike the other, multiple-bin sheet 
feeders I looked at, the JetFeed 1 gives 
you only one additional bin. Designed 
for the user who wants to do large print 
jobs unattended, this single bin holds up 
to 500 sheets. 

The single-bin JetFeed I is smaller 
and lighter than any of the multiple-bin 
sheet feeders 1 reviewed. Getting started 
is easy. Setup, installation, and my test 



FACT 


FILE 


JetFeed I 

Genesis Technology Inc. 

30963 San Benito Ct. 

Haywafd, CA 94544 

(415)489-3700 

List Price: S799.00 

Requires: HP Laseijet or Canon laser 

printer. 

In Short: A small, light, easy-to-assemble 
sheet feeder for your laser printer, it gives 
you one additiotial bin, holding up to 500 
forms. 
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print ran took less than 15 minutes. 

In contrd.st to the other feeders I re- 
viewed, the JetFeed I has no parts to as- 
semble. You snap the unit on to a pair of 
stubs on the manual paper feed chute of 
the printer, then connect it to the comput- 
er and printer with serial cables: finally, 
you adjust the width of the feeder’s paper 
bin and load it with paper. 

Like the other feeders I reviewed, the 
JetFeed I sits between the computer and 
the printer so that it can locate and exe- 
cute the bin selection codes and then strip 
them out before they reach the printer. 
The JetFeed I accepts only two feeder 
codes: one to .select the feeder's bin, and 
the other to .select the printer’s internal 
paper tray. You insert these commands 
into your documents on lines by them- 
selves. 

Two banks of DIP switches, accessi- 
ble from the rear of the installed JetFeed 
I, allow you to set baud rate for serial in- 
terface and to select either Auto Feed or 
Normal mode. In Auto Feed mode, all 
paper is fed from the feeder's bin. and 
you are not allowed to select the internal 
tray by inserting feeder codes. 

Since its single bin holds up to 500 
sheets of 16-, 20^, or 24-pound paper, the 
JetFeed I is ideal for handling large print 
runs without having to change paper too 
often. Most users will probably keep let- 
terhead stationery in the printer’s internal 
tray and plain bond paper in the feeder. 

Of course, the adjustable feeder bin 
also handles various sizes of envelopes, 
and you could handle an entire mail- 



The JetFeed I is small, light, and easy to 
assemble. The single-bin feeder has a 500- 
sheet capacity and is designed for users who 
want to do large print jobs unattended. 

ing — printing both envelopes and pa- 
per — with the JetFeed I, as long as the 
document didn’t require two kinds of pa- 
per. In that case, you’d have to print the 
envelopes as a second job. 

If the paper jams or the feeder runs out 
of paper, a small LED blinks and printing 
stops. When you correct the problem, the 
JetFeed I resumes printing with no loss of 
data — if you have not turned off the unit. 
I simulated both of these errors to check 
the JetFeed I, and it performed as 
claimed. 

All in all, the JetFeed I is an excellent 
sheet feeder for those who don’t really 
need more than one extra bin for letter- 
head or envelopes. It has fewer parts than 
the other multiple-bin feeders I re- 
viewed, requires less in the way of instal- 
lation and maintenance, and is the least 
expensive laser sheet feeder we’ve 
found. — Phil Wiswell 


Ziyad Inc. 

Paperjet 400 

Unlike the MF 850 and the MF 830 laser 
feeders (reviewed here), the PaperJet 4(X), 
from Ziyad (priced at $1 ,495). doesn’t sit 
adjacent to the Laseijet: it sits underneath 
it. Its two paper bins face the front of the 
combined feeder/printer, directly beneath 


the printer’s internal paper tray. Forms 
from all three bins feed through the Paper- 
Jet’s paper-feed mechanism, which travels 
up the rear of the printer and delivers paper 
to the Laseijet’s manual feed chute. An en- 
velope bin sits adjacent to this chute. 

TTrus, when combined with the Paper- 
Jet, your La.seijet requires only a few more 
inches of depth on the table. 'The height of 


the Laserjet increases by about 10 inches. 
Overall, this design is more aesthetically 
pleasing than that of the BDT feeders. It 
looks more like a single unit than a con- 
glomerate of widgets, though not as ele- 
gant as the Laserjet 500 Plus printer. 

Although every Paperjet 400 comes 
with both a serial and a parallel interface 
port, you may not use both. The unit is or- 
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STB’s new EGA Multi Res 
picks up where other EGA boards 

leave off. 


Multi-frequency Monitors 


640 X 350 
640x480 
752 X 410 



EGA Monitors 25 Khz/400 Line Monitors 


1 640 X 350 ' 

r 

640 x 350 

832 X 350 

L 




J J 


Introducing a new generation of EGA 
from STB. 

Most EGA boards’ hi^st resolution is 
640 X 350. And that's just fine. 

In fact, STB’s new EGA Multi Res™ 
will give you 640 x 350 on a wide range of 
monitors: standard EGA, multi-frequency, or 
25 Khz/400 line (like Tandy T Xerox™ AT&T™ 
and Olivetti™). 

That lets you mn EGA software on the 
largest selection of monitors today. 

And just look at the resolutions you can get. 

Pick a number. 

With a multi- frequency monitor, the 
possibilities are dazzling. 

Just plug in your EGA Multi Res, and you 
can enjoy resolutions of 640 x 350, 640 x 480 
and 752 x 410 with Microsoft Windows*™ 
and software using Windows. 


If you drive a standard EGA monitor with 
EGA Multi Res, you’ll get an unprecedented 
832 X 350 resolution with Microsoft Windows 
and software using Windows. 

You won’t find a higher EGA resolution. 

Run EGA sofhvare on your 
25 Khz/400 line monitor. 

If you own a 25 Khz or 400 line monitor, you’re 
getting beautiful 640 x 400 resolution from 
your CGA software. That’s great. 

But if you install STB’s EGA Multi Res, 
you can keep that same resolution for CGA* 
software, and run EGA software at 640 x 350. 

EGA Multi Res gives you the best of 
both worlds. 

Just look at the extras: a standard parallel 
printer port, optional clock/calendar, light pen 
interface, PC Accelerator™ software, 


and lull compatibility with the IBM* PC. 

XT and AT. 

Don’t get left behind. 

Contact your local dealer and ask for STB’s 
EGA Multi Res, or any of STB’s full line 
of video, memory and I/O boards. 


Simply The Best 



STB Systems, Inc. 


1651 N. Gbnrdir. Sole 210. Rictanhat. Tnu 75(»1. (214) Z34-87S0 
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* STB includes drivers for Microsoft Windows with the resofutkns of 640 x 480, 752 x 410 and 832 x 350. 
*CGA software that is compatible with the IBM Enhanced Graphics Adapter 
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Paperjet 40() 

Ziyad Inc. 

I(K) Ford Rd. 

Dcnvillc. NJ ()7«34 
(800) 922-0262 
(201)627-7600 
List Price: $1,495 

Requires: HP La.seijc( or HP Lascijet Plus. 
In SIkhI: A capable, simpic-to-opcratc sheet 
feeder for laser printers, with two paper bins 
that each have a 1 75-sheei capacity and one 
envck>pe bin, 
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dered as either serial or parallel; each uses 
a different logic board. In theory, 1 don't 
like this limitation, but, in practice, I sup- 
pose it doesn’t matter. The cable from the 
computer attaches to the PaperJet, and the 
built-in cable from the Paperjet attaches to 
the printer so that the feeder can intercept 
and execute feeder commands before they 
reach the printer, as with the BDT models. 
Initial setup and installation procedures re- 
quire no technical knowledge and should 
not take longer than 20 minutes. 

The PaperJet's documentation, consist- 
ing of two manuals and several looseleaf 
bulletins, is clearly superior to that of the 
BDT feeders. The first manual, the Opera- 
tor's Guide, walks you through installation 
and problem solving with clearly written 
text and good illustrations. 

The second manual, the CheatSheet, 
leads you through setting up and using the 
PaperJet/Laserjet combination with six 
popular applications: DisplayWrite 3, 
MultiMate, MultiMaie Advantage, Samna 
Word III, WordPerfect, and 1-2-3. For 
each program, it gives you step-by-step in- 
structions for printing a two-page letter aixl 
printing a letter with its envelope. 

The QieatSheet is an excellent docu- 
ment for helping you get .started, a.ssuming 
you use one of these applications. But even 
if you don't, just reading through the in- 
stmetions on setting up one of these pro- 
grams is probably enough to help you fig- 
ure out how to make your program work 
with the PaperJet/Laserjet combination. 
Of the many Software Application Bulle- 
tins included in the box, one 12-pager de- 
scribes in detail how to modify WordStar, 


Versions 3,30 or 3.3 1 , for use with the La- 
seijet as a full-line printer. 

Embedding codes in your documents to 
command various pages to be printed from 
the three paper bins or the envelope bin is 
easy and straightforward. Each feeder 
command must be on a line by itself, just 
after a hard page break. To feed the second 
sheet of a document from tray 2, for exam- 
ple, you insert a line reading //2// just after 
the first page break. The Paperjet reads 
this command, feeds a form from tray 2, 
and then turns the feeder code into blank 
spaces to prevent it from being printed. 

The six tray commands are numbered 0 
through 5: manual paper feed, tray I , tray 
2, tray 3 (the internal paper tray), tray 4 
(the envelope bin), and continuous feed. 
This last option is particularly useful for 
large print runs. It feeds from tray 1 until 
empty, then switches to tray 2 until empty, 
then switches back to tray 1 until one of 
two things happens: either no tray contains 
paper, or the print run is completed. 

You may execute four other feeder 
codes; these tell the printer to expect stan- 
dard 66-line/ 1 1 -inch forms, 84-line/l4- 
inch forms, 70-line/297-millimeter forms, 
or 60-line/255-millimeter forms. If you 
change paper length within a document, 
you will also have to issue the cotiespond- 


■ The Paperjet 400 is 
simple to operate 
relative to the complex 
jobs it must perform. 


ing paper-length feeder code. A nifty 
“banner page” feature allows you to de- 
scribe all your bin and paper-length 
changes on the first page of your document 
so that you don't have to locate all the page 
breaks and insert codes after them. 

The Paperjet 400 is simple to operate 
relative to the complex jobs it must per- 
form, and anyone with Laseijet experience 
should have little trouble either installing 
or operating the unit. The Paperjet 400 
does what it says it will — no paper jams 
occurred during testing — and the company 
provides excellent telephone support. 

MAKINGYOIIR CHOICE 

The six-bin ME 830 from BDT, although 
the most expensive sheet feeder reviewed 
here, is great for certain applications and 
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INTimJCING FAST FCSIMRD: 

N(WANY S(FimRE CAN RUN IIP TO lOTIMES FASmi. 


No more doodling while your database 
goes digging. Or loUygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN sorneARE really 

DO THAT TO SOFTmRE? 

Fast Forward can. Normally your com- 
puter is constantly going to your dsk £md 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer’s internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 

FAST FORWARD PERFORMANCE 

H With Fast Forward I Without Fast Forward 


dBase III 
3.15 minutes 
29.6 minutes 

(Itet; Add and detele 225 record^ 

WordStar 3.3 

12 seconds 
40 seconds 

(Itet: Move cursor to and of 46 page document) 

Lotus 1-2-3 

21 seconds 
51 seconds 

(lest; Load spreadsheet. 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 mega^te hard disk and 
floppy drive. 320K RAM allocated to Past Forward. 


THE MORE YOU USE IT 
THE FASTER YOU GO. 

Once installed. Fast Forward works invisi- 
bly As you use data, it’s automatically stored 
in your computer’s memory-and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase IH) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE HAS 
A NEW PRICE: $69.95. 


You can buy a faster computer Or an 
expensive accelerator board. But if you’re ready 
to turn on the speed withopt turning over a bun- 
dle of money ask for Fast Forward. It’s from 
the Mark Williams Company, makers of quality 
software tools since 19‘76. And it’s available at 


your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 



1-8(X)-MWC-1700.* 
And hurry Because 
it’ll be going fast 

•In Illinois: (312| 472-6659 

I Mark 
Williams 
' Company 

1430 West Wrightwood 
Chicago, Illinois 60614 


60DAY 

MONEY-BACK 

GUARANTEE 


CIRCLE 337 ON READER SERVICE CARD 



■ SHEET FEEDERS 


^ Multiple-Bin Sheet Feeders: Summary of Features 

T (In ascending price order) 


Product 

Manufacturer 

PaperJet 400 

Ziyad Inc. 


MFB50 

Laser Feeder 
BDT Products 
Inc. 


MF830 p 

Laser Feeder ! 
BDT Products j 
Inc. 1 

HP Laserjet 500 
J Plus 
j Hewlett- 
1 Packard Co. 

j 

List price 

$1 ,495 


$1,695 


$4,495 1 

1 $4,995 


No of paper bins 

2 


2 


6 

1 2 

1 

Bin capacity (sheets) 

175 


200 


200 

100 

5 

Uses internal bin 

• 


• 


• 

0 


Envelope bin 

• 

1^ 

• 


• 

0 


Envelope bin capacity 

75 


50 

r 

50 

N/A 


Table space required (inches) 

19x25 


19x32 

1 

20x46 

19x19 


Serial port 

• 


• 

1 

• 



Parallel port 

• 


• 

I 

• 

• 

n 

Collates in correct order 

• 


• 


• J 

1° 





1 


-Yes O— No N A— Not applicable' does not have tNs feature 


settings — for example, a law office that 
uses different letterhead for each attorney. 
Also, the 830's six bins plus the internal 
paper tray hold a total of 1 ,300 sheets — far 
more than any other feeder — enabling you 
to handle large print runs unattended. A 
forms flipper, standard on all BDT feed- 
ers, allows your print run to stack up in 
properly collated page-number order. But 
since it costs more than the other sheet 
feeders, make sure that you really need its 
six bins before you consider buying it. 

BDT’s two-bin MF 850 delivers the 
same features and performance as its big 
brother, the 830, but it has a more reason- 
able price tag. Most users will find three 
paper bins (counting the internal paper 
tray) plenty. Typically, you might keep 
letterhead in one bin, plain paper in anoth- 
er, a third type of form in another, and your 
company letterhead envelopes in the spe- 
cial envelope bin. Multiple-page letters, 
mass mailings, and multicolored docu- 
ments are the most likely uses for this unit. 

The PaperJet 400 offers features and 
performance pretty much identical to those 
of the MF 850, for $200 less; however, its 
two extra bins hold only 175 sheets each, 
as opposed to 200 sheets on the MF 850. 
Still, it holds more envelopes and takes up 
less table space. Another point in favor of 
the PaperJet 400: it sits beneath the laser 
printer, so that the internal paper tray and 


the two paper bins on the feeder are 
stacked above one another. 

I’m tempted to call the JetFeed I (see 
sidebar “Super Little One-Bin Feeder: Jet- 
Feed 1 From Genesis Technology”) a 
“personal” laser sheet feeder because it 
has only one bin. which you can adjust for 
different sizes of paper and envelopes. 
This single bin, larger than any single bin 
on the other feeders reviewed, holds 500 
sheets. So if your application requires hav- 
ing a lot of the same form loaded for large 
print tuns, only the expensive MF 830 
with its six extra bins can hold more of the 
same form. This unit is an excellent choice 
if you don’t require more than two forms 
or need to have a form and an envelope 
loaded simultaneously. 

The HP LaserJet 5(X) Plus laser printer 
has two bins, so it performs the same func- 
tion as does the JetFeed 1. except that you 
may not load envelopes into either 
bin — you have to hand-feed them through 
the chute on the rear panel. Thus, while the 
5(X) Plus has a great, self-contained two- 
bin feeder, it cannot automate a mailing 
with envelopes, nor can it hold more than 
2(X) sheets at a time. It’s a good choice for 
those who have two standard forms but 
don’t print envelopes. ]H 


Phil Wiswell is a frequent contributor to 
PC Magazine. 


QuadLaser Dealers 


Phoenix 

Caltforala 

Ro(ko Associans 

602-222-8204 

BakenfieU 

Advanced Daa Support 
Advanced Comp. S«utioni 
Perfect OuDut Comp. Cir. 
Compro wear 

805-327-2118 

Enc^ 

818-501-7886 

Clendak 

618-241-2002 

Redlandi 

714-79M338 

Richmond 

Forte 

415-5280227 

San Bernardino 

4USoftwire 

714-88V6388 

San Diego 

ComjnnerBay 

619-541-2229 

SanFraneiKD 

Bay Area Ctxnputers 

CalTech 

415-543-2190 

Santa Ana 

714^51-1140 

Santa Fe Spring! 

Overbyte Computers 

2150988021 

Sunnyvale 

Torrance 

Compuin Tyme 

DiaWcst 

408-732-2186 

213-21^5515 

Coiindo 

Golden 

Cooneetkut 

Comp. Aided Bus. Soluriona 

303-279-1868 

Norwalk 

Neeco 

203-648-1506 

Williinantk 

Creywolf Tedtnokigy 

203-456-3322 

Windsor 

Florida 

Cotnmand PerfsrmaiKe 

203068-3862 

ConlCableB 

Miami Computers 

305062-1020 

Metriti Island 
Georiis 

Adana 

DOS Ceneer/Computerworld 

305-4558963 

Computerland 

404-35^2280 

Adana 

Inacomp Compter Center 

404-476-7358 

Adana 

PC Mart 

4040340888 

ChamUee 

Inacomp Computer Center 

404-451-5498 

Fairbum 

ProfcMioral Consuhana 

404-964-5557 

Morrow 

InacotT^) Computer Center 

404-9688702 

Hawaii 

Honolulu 

Iowa 

808528-4076 

Honolulu Computen 

Burlington 

Dlin<£ 

Chicago 

River Electronics 

319-752-2781 

Micrographics 

312-9390062 

Elgin 

Mavros Computer Service 

312097-0663 

Geneva 

Bisinest Computer Concepe 

312-659-1140 

Oakbrook terrace Oak Brook Computer Center 

I 11 

312054012) 

South Bend 

Kanw 

Wilmes Systems 

219-234-7688 

Shawnee 

Louidana 

Post Compiuers 

913-2685013 

Metairie 

Mawafhuiem 

Management Info. Systems 

504-8310769 

Needham 

Marybnd 

Bdtimorc 

Bethetda 

Con^. Sx^jpott fii Service 

617-449-1677 

Pryessivc Technologies 

Ofnx Automation 

301053-3323 

301-951-3600 

Maine 

S. Portland 

Computer Connection 

207-767-3474 

Mirhi^n 

Mason 

Teksis 

517-337-7554 

MiMOuri 



Farmington 

Sl Louis 

Computer Network 

Ashford Computer Center 

314-7584555 

314821-5666 

Noftfa Carolina 


Cary 

Independent Bus. Systems 

919-4690751 

Charlocie 

Newjeney 

PCMbr 

704-3720365 

Cherry Hill 

TtiSiar Dsa Systems 

609-424-4700 

Cranberry 

Clancy Paul Computers 

6090550100 

Livinston 

NewMexioo 

Livin^ton Compueers 

201-994-1148 

SanaTercai 

New York 

CVM Systems 

505-589-U77 

BeUcmorc 

Your Move Computer 

518221-3000 

MuX'*' 

Manchester Equipment 

5184381199 

Erin Daa 

518293-4114 

NwYoric 

DOS Center 

212-4685181 

New York 

Techmate Cotr^Mters, Ltd. 

2120883630 

Saten Island 

B&j Computer Servira 

718351-5366 

White Plains 
Ohio 

DOS Center 

914-997-7400 

Akron 

Cinonnao 

Bask Conujuter 

Computerland TriX^ounty 

2187483100 

5182380102 

WidccUffe 

Oklahoina 

Avnet Computer 

2185888421 

Tulsa 

Orepm 

Pemlwd 

T5.CL 

918585-1717 

ABS Computer Systems 

508281-5090 

Pefuwylvania 

King of Prussia 
Lanoster 

niiladelphia Bus. Supply 

Office Works 

215-2758850 

717-397-7766 

Lan^Hxn 

Desk Top Computers 

215-7520400 

Westchester 
Rhode laland 

Moore Micro Computer 

215092-0608 

Providence 

Neeco 

401-661-2570 

Memphis 

CSC 

901-382-4080 

Memphis 

Compuierit 

901-3683503 

Austin 

Automated Text and Daa 

512-4785795 

Austin 

DAB Enterprises 

512-459-3933 

Grand Prairie 

Versatile Systems 

8I7-660-4I79 

Houston 

Continenal Computers 

713-9610862 

Houston 

Market Com 

7130908146 

Houston 

Wiliam S. Duer & Co. 

7130209388 

Ssn Antonio 

Vlxgjinia 

Chandlly 

Heath Zenidt Comp. Ctr. 

512-3410878 

Corp. Solutions of America 

703031-7888 

Urhx 

Roanc^ 

Conxirate Systems Group 
Tocuy 's Computer 

7030980200 

7087749415 

SpringAdd 
Virginia Beach 

Automated Systems 

708644-5160 

KJ.S.Compim 

804-4630795 

Washington 

Bothdl 

Wisconsin 

Bee Mkroware 

206-481-1500 

New Berlin 

Wear Virginia 

CSC 

414-7840105 

Maransbutg 

Renttx Computing 

301-2620757 


tf a dealer ii not Utted in your area contact Quadrwn 
at404'564'5566. 
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QuadLasef draws drcles 
around the competition* 



QuadLaser 's 6 jI 1 page resolution of 300dpi creates graphics that give The competition 's full page resolution creates images that look Jagged, 

you smooth curves and sharp detail. 


QuadLaser looks better than the 
competition. Here’s why: 

With QuadLaser, circles look like circles, not jagged 
lines. And solid areas look black, not dull gray. 

QuadLaser looks better 
than the competition be- 
cause QuadLaser comes 
with 2 megabytes of 
memory. That means 


BLACK! 


BLACK? 


you get sharp, crisp images every time, 

Plus QuadLaser comes with 70 type fonts which 
can be printed in portrait and landscape. And 
to ensure full software compatibility 
QuadLaser emulates Epson, Qume, 
and HP LaserJet printers. 


Epson is a registered trademark of 
America, Inc. Qume is a registered trademark 
of Qjime Corp., a subsidiary of ITT. HP md 
HP LaserJet are registered trademarks of 
Hewlett Padcard. 



QuadLaser lasts longer than the 
competition. Here’s why: 

QuadLaser’s durable des^ supports a 10,000 page 
per month duty cycle and a ^X3,000 page engine life. 
That’s over three times better than 
the competition’s promise of only 
180,000 pages. 

For increased productivity, 

QuadLaser features 8 original pages 
per minute printing, 250 sheet input 
and output capacity, face down col- 
lating, and over 500K of buffer space. 

The competition? 

It can’t compare. 


QuaJLaa«r 
Uses over 
three times 
longer! 


For more infor- manufacturers' 

ENGINE LIFE RATINGS 

maUon contact us 

at One Quad Way, Norcross, Georgia, 
30093. Or call 404-564-5566. 


QUADRAM 

An In i o Sg oni Sysiems Cc>moar\ 



CIRCLE 1890N READER SERVICE CARD 



When it comes to print styles, the 
5010 converts to your personality.^^:,, 

Choose from a variety of fonts. 

Insert up to four font cartridges 
L at once, and vary type styles 
^ within the same document. 

A Take Command. The 501 0's prominent con- 
jB trol panel is sophisticated simplicity. Just push a 
^ button to select fonts, input cassette, forms 

overlay, paper size, characters per inch, lines 


Discover the true j 

potential of laser printing. ' 

Unleash The Power. It has harnessed the 
awesome energy of light. With that power, it 
will move mountains of work in minutes. 

Introducing the Genicom 5010 Laser Page 
Printer: twenty-five percent faster than yester- 



per inch and form feed. Even the 501 0's diag- 
nostic readout speaks your language, with a 
32 character LCD that informs you of printer 
* status in plain English. 

Pass The Limit. Genicom designed the 
5010 to surpass the standard limits for 
printer reliability. That's why the 501 0's 
OPC drum and developer last 28,000 
pages. And the toner cartridge has a 
_ 5000 page life, instead of just 3000 
pages like other lasers. 

Finally, Genicom backs its laser 
with a full year warranty on parts 
and labor. So stop by your nearby 
Genicom dealer today and dis- 
^ — A cover what a true laser printer 

can do. Put a 5010 through its 
k paces. You'll see the light. 

For the Genicom dealer 
V nearest you, call 
m 1-800-437-7468. 

™ In Virginia, call 

1-703-949-1170. 

Diablo' IS a registered trademark of 
Xerox Corporation IBM* is a regis- 
tered trademark of International 
V® Business Machir^es Corporation 

Hewiett-Packard' is a registered 
trademark of Hewlett-Packard 
^ Company 


day's laser printers. Printing everything from let- _ 
ters and legal size paper to transparencies— at 10 vk 
pages a minute. So fasten your seatbelt. And pre- vk 
pare for laser speed. 

Superior Handling. When it comes to paper hand- 
ling, the Genicom 50 1 0 Laser is the printer to beat. It A 

delivers double the standard input and 1 0 times the out- yk 

put capacity of other leading brands. V 

Handle big jobs easily with the 501 0's automatic 200 w 

sheet feeder. Shift into overdrive with a Genicom exclusive: ' 

an optional 50 sheet feeder cassette. There's even a manual 
feed slot, so you can print single sheets and transparencies 
without interrupting your work flow. And keep your work mov- y* 
ing without a hitch, thanks to Genicom's efficient paper path, wk 
But no matter what you feed the 5010, the result is laser per- yj 
feet. Whether it’s word processing that approaches typeset V 
quality or high resolution graphics, the Genicom 5010 leaves 
nothing to the imagination. 

It’s Convertible. With Genicom’s unique personality cartridges, 
the 5010 converts into multiple identities. Like a Diablo" 630, an 
IBM" Graphics Printer, or a Hewlett-Packard" LaserJet Plus for 
starters. Changing personalities is easy. Simply plug in a new car- 
tridge. In seconds, the 5010 is up and running with any computer 
worth mentioning, plus the very latest laser software. 




■ SPECIAL REPORT ■ BILL O’BRIEN 


Many of the new low- 
and medium-priced laser 
printers meet or exceed 
the capabilites of the 
pioneering HP LaserJet. 
But don't spend Ux) 
much time regretting your 
early purchase of an 
HP A new cottage 
industry has been busy 
developing ways to 
help you tune up, not throw 
out, your printer. 


rr, Laser Printer 

Iechnology 


Pluses for¥)ur 
HP LaserJet 


T hen i( was fust introduced in 
1984, Hewlett-Packard Co.’s 
La.seijet made fast, quiet, clean 
printing a reality for PC users with ad- 
vanced printing needs and money in their 
budgets. It gave corporate users a shared- 
resource printer with more speed than a dot 
matrix machine and the quality of a daisy 
wheel, minus the noise. 

Despite its inadequate paper capacity 
(recently cured in the 5(X) Series), the La- 
seijet found its niche. Operating the printer 
in that environment, however, caused ini- 
tial chaos. The La.seijet was designed to be 
a standard unto itself. Beyond getting it to 
perform the simplest ta.sks, no one seemed 
quite sure how to get what they wanted 
from it. 

PC users blanched when first presented 
with the Laseijet’s escape codes. These 
printer commands, used to enable bold- 
face, italic, and underline character en- 
hancements, as well as font selections and 
page orientation, more closely resembled 
ancient runes than any escape codes they'd 
seen before. 

Another limitation was the fact that the 
number of fonts you could use depended 
on which cartridge you bought. And com- 
pounding the problems was the situation 


that applications .software did not as yet 
understand the Laseijet either. 

Hence the chaos. The printer had great 
capabilities, if only you could find out how 
to use them. 

But despite the difficulties users experi- 
enced finding out how to produce fancy re- 
sults with the HP, the basic attributes of the 
printer — quality copy and rapid through- 
put — were impressive. In fact, the Laseijet 
redefined printing speeds in the microcom- 
puter environment, pushing ratings from 
characters per second to pages per minute. 

So it sold. 

And it sold. 

And — lucky for most LaserJet own- 
ers — its vigorous sales inadvertantly creat- 
ed a new cottage industry dedicated to 
helping users eliminate the LaserJet’s in- 
herent drawbacks. Here we look at some 
of the resulting products and offer some 
suggestions for making the most of your 
LaserJet. (You’ll also no doubt be interest- 
ed in — and perhaps covetous of — HP’s 
newest addition to the Laseijet dynasty, 
the impressive LaserJet Series II, reviewed 
by Bill Machrone in “Laser Printer Tech- 
nology: Great Performance for Under 
$3.(X)0" as part of this issue’s look at new 
low-cost laser printers. ) 
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■ HP LASERJET PLUSES 


FONTS FROM HP Hewlett-Packard 
has not been unresponsive to user needs. 
To augment the sole Courier font it built 
into the Laserjet, it sells a collection of La- 
serjet font cartridges. These plug-in ROM 
modules add an assortment of fonts in vari- 
ous sizes and styles. Most desktop publish- 
ing programs prefer the B cartridge for its 
collection of Times Roman and Helvetica 
fonts. 

If you own the Laserjet Plus, you'll 
want to consider purchasing HP's Soft 
Fonts, font definitions supplied on floppy 
disk. You can download them into, and ac- 
cess them from, the expanded memory 
area in the Plus version. 

YOUR SOFTWARE AND THE HP 

Many of your favorite programs, such as 
WordStar, Version 3.31, XyWrite, Micro- 
soft Word and Windows Write', and PC 
PaintBrush Plus, may already know how 
to use the Laserjet properly. My personal 
favorite program is Windows Write, which 
gives you Windows Paint as part of the 
package, and Pairu also knows how to 
handle the Laserjet. In fact, any applica- 
tions program that mns under Windows 
and uses the Windows printer drivers will 
work just fine with the Laserjet. 

But if your software does not support 
the Laserjet, you'll have to know a few 
things before you'll be able to print with at 
least passable results. First, the Laserjet 
does not print 66 lines on an 8 '/ 2 - by 1 1 - 
inch page. Rather, the printable area of its 
photoconductor produces only 60 lines per 
page. When your software reaches the last 
printable line, it must use a form feed to 
terminate a page, not multiple line feeds. 
(If you are not aware of both these require- 
ments, you can end up with some amus- 
ing, albeit useless, results. For example, if 
your software is set for a 66 -line page and 
uses form feeds, the Laserjet will automat- 
ically eject the page when it teaches its 60- 
line limit, after which your program will 
print the few remaining lines on a new 
sheet arxl then eject it. Alternately, if the 
program's set for a 60-line page but no 
form feeds, you'll notice that the top and 
bottom margins become erratic until head- 
ers and footers for adjacent pages appear 
on the same sheet.) 

Note: If you're waiting for your up- 
grade from WordStar Version 3.30, to 


3.31, which does support the Laserjet, you 
can temporarily trick your current version 
into working with the Laserjet by installing 
the printer as a half-line printer. With ei- 
ther version, it's important to select “Use 
Form Feeds” from the Print menu. 

SMTWARE TO HELP THE HP The 

Laserjet-spuiied cottage industry is most 
active in the software arena. Many vendors 
are getting into the act of helping out La- 
serjetowrrers. 


■ To surmount 
one-page limitation, you 
can link image files to 
make longer documents. 

Perhaps the largest supply of software 
fonts for the Laserjet Plus is currently 
available from VS Software. The sam- 
pling the company submitted for our in- 
spection included variations of all the fonts 
usually found in Apple's LaserWriter Plus 
(Courier, Times Roman, Helvetica, New 
Century, Chancery, and so forth), and my 
hard disk gave up about 2 megabytes of 
storage to the differences in style, shape, 
and size for each of the font types. VS 
Software should have another 200 or so 
fonts available by the time you read this, 
including some for commercial applica- 
tions. You can download any of these 
fonts into the Laserjet Plus, or you can 
modify them (or create your own) with VS 
Software's FonrCen IV Plus. 

Font-generating software like FontGen 
rv Plus can also help you create special 
symbols and images that would normally 
be too large to define as a single character. 
For example, to create a logo, you can use 
the software in the following way. Since a 
small blank space always appears between 
the physical bottom of a ch^cter (called 
the chin) and the point at which the line 
space (called the beard) keeps successive 
lines of type from colliding top to bottom, 
you can extend a character definition down 
to the beard and create segments of a larger 
overall design, if you print these segments 


in adjacent character positions and on 
successive lines, you've created a printed 
logo. 

For creating single-page masterpieces, 
Prosoft's Fantasy, Version 2, is worth a 
close look. The base package includes 28 
fonts, and some 250 others are also avail- 
able (some are proportional), as well as 
several amusing examples of clip art. You 
can draw freehand (producing truly round 
circles on both the printer and the screen), 
fill patterns, modify images (by inverting 
and rotating them), and define 33 “soft 
keys.” 

Since the area^of a printed page exceeds 
the boundaries of your display, Prosoft 
created Fantasy with both horizontal and 
vertical scrolling capabilihes. The fonts 
are visible on-screen, and because ForUosy 
works with a variety of printers, it does in- 
ternal font composition that you can output 
to either a Laserjet or a Laserjet Plus. To 
surmount Fantasy's one-page limitation, 
you can link image files to make longer 
documents. 

Microsoft Word can access your Laser- 
jet, but it confines you to using the type- 
faces from whatever font cartridges (if 
any) you have. SoftCraft's FancyWord 
gives Word a bit more character. 

FancyWord is really a disguised text 
formatter, but since you call it in with Mi- 
crosoft Word's Libi^ command, the dis- 
ruption between using the word processor 
and the formatter is not so great as it would 
be with a standalone formatter. IVonf picks 
up the font types from FancyWord' s print- 
er driver, so you don't have to give the 
printer any elaborate instructions. An op- 
tional font editor lets you design your own 
fonts, including any special symbols you 
might need. 

In addition to FancyWord, SoftCraft 
also markets Fatwy Fora and Laser Fonts. 
Fancy Font is a standalone text formatter 
that works with any ASCII text file. But, 
as with any formatter, you must embed its 
own formatting instructions in your text to 
produce fmished copy. Of course, if you 
try to select any of SoftCraft's graphics 
fonts (instead of those already resident in 
your Laserjet), your printing slows to a 
crawl. 

You can overcome this problem if you 
own a Laserjet Plus by using Laser Fonts, 
SoftCraft's downloadable font series. 
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FACT FILE 


HARDWARE 


CoOaser 

LaserJet Font Cartridges 

AVN Inc. 

Hewirtt-Packard Co. 

P.O. Box 2202 

Boise Division 

Provo, UT 84603 

P.O. Box 15 

(801)375-8533 

Boise. ID 83707-0015 

List Price; S34.SO 

(208)323-6000 

Requires: Any printer with a Canon engine. 

List Price: $225 to S400 

In ^lort: A plastic catch-bin that replaces 

Require: Laseijet, Laseijet Plus, or Laser- 

the ouqxit tray on your Laseijet. Printed 

jet 5(X) Plus. 

sheets enter it in reverse order, thus collating 

In Short: ROM-based font definitions that 

your job. 

plug into cartridge ^ots on HP LaserJet aitd 

CIRCLE an ON READER SERVICE CARO 

Laseijet Plus. 


ORCLE an ON READER SERVICE CARO 

JATO 

OfBce Automation Systems Inc. (Oasys) 

8352 Gairemont Mesa Blvd. 

San Diego. CA 921 II 

(800)732-4589 

(800) 732-4588 (in Calif.) 

List Price: SI ,695, including 1 .2 Mbytes 

RAM, Oasys Pyramid. 

In Short: Lase^ conversion board that 
adds Di^lo, Epson. NEC, and (^me printer 
emulation and 256K more memory for 
gr:4)hics and Soft Fonts. It’s also 25 percent 
cheqxr than Hewlett-Packard's up^ade. 

CIRCLE aaO ON READER S&WICE CARO 

PaperMaxSOO 

String Computer Products 

1459 Industrial Ave. 

EscoiKlido, CA 92025 

(800)227-5525 

(800) 523-4982 (in Calif.) 

List Price: $495 

Requires: Any Canon-engine-based laser 
printer, font system, and Express command 
language. 

In Short: A hardware conversion for the La- 
setjet or Laseijet Plus that gives it 500-sheet 
capability equal to the Laseijet 500 Plus. 


JlaserPlusAT 

Tall Tree Systems 

CIRCLE MS ON READER SERVICE CARO 

P.O. Box 50690 

2-Mbyte Upgrade Kh 

PaloAho.CA 94303 

Hewlett-Packard Co. 

(415)493-1980 

Boise Division 

List Price: $ 1 . 1 79, including 2 Mbytes 

P.O. Box 15 

RAM. scanner controller, and printer con- 

Boise. ID 83707-0015 

troller. 

(208)323-6000 

In Short: This plug-in memory and Laseijet 

List Price: $2,495, including 2-Mbyte mem- 

controller board can be access^ by software. 

ory, manual. Laseijet Plus functionality, dual 

Graphics are composed within the board’s 

I/O ports. 

own memory at computer <^)erating speeds 

In Short: This upgrade for the Laseijet cm- 

rather than in the Lasojet OT Laseijet Plus, 

verts an original machine into a Lasojet Plus 

which decreases printing delays, in some 

with more memory for gr^ihics and 

cases, by a factor of ten. 

Fonts. 

DRCLE $41 ON READER SERVICE CARO 

CIRCLE 6M ON READER SERVICE CARO 



Fancy Fonts can access these fonts instead 
of trying to use its own. 

Other alternatives are available in the 
straight formatter field, notably SWFTE 
International's LaserWare. a terminate- 
and-stay-resident (TSR) program with 
quite a bit of flexibility. Like Fancy Font. 
LaserWare will work with any ASCII text, 
and it accommodates any of 22 possible 
La.seijet font cartridges. LaserWare still 
must find its own formatting syntax em- 
bedded in your text, but you can use it to 
incorporate graphics along with your text. 
LaserWare can also be used for form com- 
position. 

One problem you may generally run 
into while using TSRs such as LaserWare 
is that they are sometimes incompatible 
with each other. And each one you load 
lowers your available memory until, per- 
haps with two or three installed, you may 
find there's no room for your text editor. 

Polaris Software's Prim Merge comes 
in either TSR or standard program pack- 
ages. Polaris also offers separate software 
for forms (Forms), labels (Labelmaker), 
and even symbols and clip art (Symbol 
Sheet and Polaris Crunch). If you're stuck 
on WordStar, a version of Print Merge 
will replace MailMerge. (One of the nicer 
options available from the company is the 
Polaris LaserJet Setup Utility, which al- 
lows you to bypass the usual HP hiero- 
glyphics in favor of a menu-oriented selec- 
tion.) 

If you're a specialty writer with com- 
plex formatted documents to print, you'll 
find Beaman Porter's PowerText Format- 
ter a dream come tme. PowerText under- 
stands the formatting you'll need for 
screenplays, television scripts, and even 
column work for newspaper output, in ad- 
dition to highly formatted document ele- 
ments like tables of contents, indexes, and 
bibliographies. I know three or four pro- 
fessionals that u.se it. and. after some initial 
grousing over the new tricks they had to 
learn, they've raved about the help it of- 
fers. PowerText also supports Soft Fonts 
on the Laseijet Plus. 

One of the better features of PowerText 
is its macro capability. You can use it to 
create style sheets that respond to embed- 
ded commands that will adjust your text to 
the correct position within your document 
and then assign it to a macro name. Using 


PowerText's style sheets and macros, you 
can compress the physical labor of format- 
ting documents into a one-time proposi- 
tion. 

HARDWARE ENHANCEMENTS 

Since its introduction on Apple's original 
LaserWriter, PostScript, the page-defini- 
tion language from Adobe Systems, has 
caught on like wildfire. You have quite a 
few reasons to wish your Laseijet were 


PostScript compatible. The simplest one is 
that most renditions of PostScript include 
more font definitions than any two Laseijet 
cartridges. 

One way to get the advantages of Post- 
Script and still keep your LaserJet is to turn 
to the Laser Connection. Its PS Jet and PS 
Jet Plus boards give you PostScript advan- 
tages by making your Laseijet a Laser- 
Writer clone. (See sidebar “PS Jet: Trans- 
forming Your HP with PostScript.”) 
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■ HP LASERJET PLUSES 



FACT 


FILE 


SOFTWARE 


Fancy Fom 
SoftCrafilnc. 
t6N.C»ToUSt.#S00 
Madison, WIS37Q3 
(608)257-3300 
UilPrice:$180 
Requires: 192K RAM. 
two disk drives, DOS 2.0 

In SlMvt: A standalone text fomianer diat 
works with any ASCD text fUe. Not copy pro- 
tected. 

ClfCLEiae ON READER SERVICE CAW) 

FaneyWord 
SoACraftlnc. 
16N.CnDOSL.#500 
Madison. WI 53703 
Lirt Price: $140 
Requires: 192KRAM. 
two did: drives, DOS 2.0 
or User. 

In Short: lUs text formatter can be lun from 
Afienuq^ Word and left you access addi^ 
al SoOCraft font definitions. Not copy pro- 
tected. 

aRCt£e#ON HEADCT SERVICE CARD 




or later. 



FoMtoy.Vcrrioal 

Prosoft 

7248 Belle Aire Ave. 
P.O.Box 560 
North Hollywood. CA 
91603 

(818)7654444 
UriPricr. $69.95 


Requhts: 256K RAM (lo print partial pa^) 
or 5 12K RAM (to priitt foil page), one disk 
drive. DOS 2.0 or later. ' 


In Short: A grapittc text formatter that lets 
you cr eme page>size co m po sit ions whh mul- 
ti|de foots and or gnqjhics dips. Not copy 
proiBCled. 


C«QJEa«0NREADgt8ERVCECARD 



FoatGemlVFbu 
VS Software 
P.O. Box6158 
Little Rock, AR 72216 
(501)376-2083 
urn Price: $250 
Requires: 256K RAM. 
two didc drives, DOS 2.0 
or later. Hmd disk recommended. 

In Short: You can custmnize or create foitt 
definitions with this huge assortment of La- 
seijet Plus's Sefi Fonts and font edilor/gener- 
ator. Not co |7 protected. 

CIRCLE am ON READCT SERVICE CARD 

Forwtt 

Ptdaris Software 
613 W. Valley Pkwy. 
#323 

Escondido, CA 92025 
(800)338-5943 
(800)231-3531 (in 
Cahf.) 

Lht Price: $149 

Reqrircs: 2S6K RAM, two disk (hives, 
DO$2.0orlmer. 

In Short: This software produces forms. Not 
copyprotected. 

gRCLESaaON HEADER SERVICE CARO 



Uit Price: $124 

Requires: 256K RAM, two disk (hives, 

DOS 2.0 or later. 

In Short: Label-making software. Not copy 
protected. 

ClflCUaaiONf€ADER SERVICE CARD 



LaMmaker 



Wwll mawlwr 

PcrimisSoftwme 

613 W. Valley Pkwy. 

#323 

Escondido, CA 92025 
(800)338-5943 
(800) 231-3531 (in 

Calif.) 


P*larlt Crunch’* 








LaserFoats 
SoftCraftInc. 

^ ^ 16N.CarroUSt.,#500 

^ Madison, WI 53703 

(800)351-0500 
(608) 257-3300 
^ UstPrice:$180 

Requires: 128KRAM, 
two disk drives , DOS 2.0 or later. 

In Short: Downloadable 5^ Fcmis-style 
f(xit definitioRS for the Laseijet Bus. Not 
copyprotected. 

CIRCLE SSI ON TCADER SERVICE CARD 

LaserWan 
SWFTE International 
Ltd. 

P.O. Box 219 
Rockland, DE 19732 
(800)237-9383 
(302)658-1123 
List Price: $99.95 
Requires: 45K RAM (with the Lase^) or 
46K RAM (wifo the Laseijet Phis), one disk 
drive. DOS 2.0 or later. 

In Short: A memory-residait font and print- 
er-management utility for the Lasojec series. 
Not copy protected. 

CIRCLE 147 ON READER SERVICE CARO 



Pokofis Crunch 
Pdaris S(^tware 
613 W. Valley Pkwy. 
#323 

Escondido. CA 92025 
(800)338-5943 
(800)231-3531 (in 
Calif.) 

Ust Price: $49.95 

Reqoires: 256K RAM, two disk drives, 
DOS 2.0 ot lamr. 

In Short: A utility that optimizes gi^ihics 
images for the Laseqet by removing unused 
areas (white space) surrounding the actual 
image. Not copy protected. 

CIRCLE Sa7 ON F€ADER SERVICE CARD 


If you don’t want to spend the nearly 
$3,000 that PS Jet costs, you can add what 
amounts to overdrive to your Laseijet with 
Tall Tree Systems' Jlaser Plus AT board. 
Actually this board is a 2-megabyte JRAM 
board with a Jlaser daughteiix)ard attached 
that installs in your PC AT (there’s an XT 


version, but you should really avoid using 
the 4.77-MHz XT and possibly even the 6- 
MHz AT if you’re delving into high-end 
page composition). 

The Jlaser board is a direct image cap- 
ture/printing system that connects to a 
Canon scanner and your Laseijet, manag- 


ing both through device drivers (the Laser- 
Jet connection is through an independent 
serial port on the Jlaser board). 

Although the Jlaser board has been 
available for almost a year, it was not until 
recently that the software appeared to 
make it a worthwhile investment. Tall 
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Pohris LaserjH Setup 
Utility 

Polaris Software 
613 W. Valley Pkwy. 
#323 

Escondido. CA 92025 
(800)338-5943 
(800)231-3531 (in 

Calif.) 

Lbt Price: $25 

Requires: 256K RAM, two disk drives. 

DOS 2.0 or later. 

In Short: A versatile program you can use to 
ctHifigure your Laseijet prior to printing. Not 
copyprotected. 

CaBCL£iilOWREAOeRSERV»C£CAFIO 

Polaris PriiU Merge 
(non-RAM resident) 
Polaris Software 
613 W. VaUeyPkwy. 
#323 

Escondido. CA 92025 
(800)338-5943 
(800)231-3531 (in 

Calif.) 

List Price: $124 

Requires: 256K RAM. two didt drives, 
DOS 2.0or later. 

In Short: An installable WordSiar overlay 
file that permits access to the Laseijet's font 
capabilities. Not copy (xotected. 
cwcLEaeaoNnEADeRseRvicecABo 


PowerText Formatter 
Beaman Porter Inc. 

417 Halstead Ave. 
Harrison. NY 10528 
(914)835-3156 
(914) 835-3010 
list Price: $89.95 ($5 
shipping and handling) 
Rcqidres: 25^ RAM. two disk drives. 
DC^ 2.0 or later. 

In Short: For qwcialized writing, an excel- 
lent standalone text formatter with macro ca- 
pability. Its commands ate cotTq))ex. Not 
copyprotected. 

CWCLEea40NnEAD6RSEFMC£CAFC 


PowerText' 

Formatter 

nrATo* Pvbikitog 




RAM-Pesideat Polaris 
Print Mergey 
Vereion2.0 
Polaris Sc^ware 
613 W. Valley Pkwy. 
#323 

Escondido. CA 92025 
(800) 338-5943 
(800)231-3531 (in Calif.) 

List Price: $149 

Requires: 86K RAM. two disk drives. DOS 
2.0 or later (does not functkm with EX)S 2. 1 ). 
In Short: A TSR (vogram that permits ac- 
cess to the Lasetjet's font capai^ities. Not 
copyprotected. 

CIRClEaMONFCADeRSEffVlCeCARD 

Soft Foots 
Hewlett-Packard Co. 
Boise Division 
P.O. Box 15 
Boise. ID 83707-0015 
(208)323-6000 
List Price: $200 
Requires: One disk 
drive. Laseijet Plus, IX)S 1 .0 or later. 

In Short: EMsk-based font definitions that are 
downloadable into Laseijet Plus only or La- 
seijets that have been modified with addition- 
al memory to emulate the Laseijet Plus. 

CIRCLE tel ON READER SERVICE CARD 

Symbol Sheet 
POlaris Software 
613 W. Valley Pkwy. 
#323 

Escondido. CA 92025 
(800) 338-5943 
(800)231-3531 (in 
Calif.) 

LM Price: $49.95 

Requires: 256K RAM, two disk drives. 

DOS 2.0 or later. 

In Short: TSR or standard software produces 
symbols. Not copy protected. 

CIRCLE tea ON READER SERVICE CARO 





Tree supplies a short program that lets the 
scanner, your computer, and the Laseijet 
act as an extremely expensive copy ma- 
chine. You don’t realize its full potential 
until you add programs like PC Paintbrush 
Plus, which will permit you to capture, 
edit, and print a scanned image, or Ventura 


Publisher, which will incorporate that im- 
age into text. 

You can achieve the identical result 
with a standard printer port for the Laseijet 
and the normal Canon interface board, but 
the added time is a concern. With the JIaser 
system, the bulk of composition takes 


place in the JRAM’s memory and not in 
the Laseijet. A full dithered image occupy- 
ing about 60K (the original PC Paimbrush 
Plus file size was over 1 megabyte before it 
was incorporated into Vemura Publisher) 
took under 4 minutes to print with the 
JIaser. I pulled the plug after IS minutes of 
waiting for the same printout using a stan- 
dard serial interface. 

Installing the JIaser involves simply 
plugging it into the AT and adding a small 
(and simple) I/O conversion board to the 
Laseijet. The JRAM manual I received 
was somewhat confusing. It dwells on 
hardware addresses, with conflicting in- 
formation for EGA boards and Micrtjsoft’s 
Bus Mouse among others. The manual ex- 
plains alternatives in terms that the hard- 
ware expert will grasp more easily than 
will most users, but the Tall Tree technical 
staff is superb. They also promise to put 
out a revamped manual. The separate 
manual for the JIaser daughterboard is 
much clearer, 

HARDWARE UPGRADES From a 
hardware standpoint, perhaps the least you 
can do to improve your Laseijet is to up- 
grade it to Laseijet Plus status. Then you'll 
be able to use the ever-increasing number 
of software fonts being produced. 

Hewlett-Packard offers a Laseijet Plus 
upgrade package, the 2-Mbyte Upgrade 
Kit. Its board will make your Laseijet 
functionally duplicate the Plus version, but 
it does not give you a parallel port. 

Oasys offers the JATO board for Laser- 
Jet owners interested in upgrading to the 
Laseijet Plus, and it also adds Diablo 630, 
Epson FX-80, NEC SpinWriter, and 
Qume Sprint 1 1 printer emulation, 2S6K 
more memory than a standard Plus (640K 
total), and Oasys’s Pyramid Printer Con- 
trol system (this last is a slightly dubious 
extra predicated on third-party support of 
the system). The JATO board is also 25 
percent cheaper than the HP board. 
(JATO, by the way, stands for for jet-as- 
sisted take-off.) 

The main proviso for both of these 
boards concerns installation. Hewlett- 
Packard recommends that you take your 
printer into an authorized HP service cen- 
ter (read that to mean “preserve your war- 
ranty”) for its upgrade installation. Oasys 
prefers that you send the company your 
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PC Magazine Editor’s Choice 

Standard-28611 

8 MHz/0 Wait State 

“The only thing standard with the CompuAdd Standard-286 II that 
I tested was its AT compatibility and its name. With its 8-MHz clock, 
zero wait state, speed and reset switches, and six 1 6-bit buses, the 
Standard-286 II stands out from its competition. ..its performance, 
features, and priceare enough to make me want to take it home." 
Vincent Puglia PC Magazine Voi. 6 #3 

" i n Short: Low base price, a Phoenix BIOS, the ability to switch 
speeds with rebooting, and a reset switch make this one of the best 
of the bargain compatibles," pcMagazine voi 6#3 

• 8MHz Speed • One Year Warranty 

• 0 Walt State • AT Style Keyboard 

• Intel 80286 Processor • Phoenix BIOS 

• 200 Wstt Power Supply • S12KRAM 

• Clock/Calendar w/8attery Back-up • 1.2MB Floppy Drive 

Now Only. . . $995 


m 


MAGAZINE 


I) 


Standard-286/10 


• 10MHZ Speed 

• Phoenix BIOS 

• lntol802B6Processor 

• 200WattPowerSupply 

• ClocKCalendarw'BaiteryBack-up 


• OneYearWarranly 

• 1 2MB FJoppy Drive 
> 512KRAM 

' Dual Floppy/Hard Disk Controller 
' AT Style Keyboard 




Standard-286/12 


' i2MHzSpeed 
> 5t2K RAM Expandable 
to 1 M Bon Mainboard 
’ t 2MB Floppy Controller 
’ CiocKCalendarwfBatiery Back-up 


• lniei80286Procesaor 

> 200 t^alt Power Supply 

> OualFloppy/HardOisKControtler 
’ AT Style Keyboard 

’ One Year Warranty 


$1049 


$1895 


Flash Card-20 



• Western Digital controller 
• Boots from Flash Card 
• 20MB3V2” Hard Disk 

• One Year Warranty 

• Installs in minutes 
• Shock mounted 

$429 


ill. 

kn 


MAGAZINE 


Editor’s Choice 


■'For those more concerned 
with budgets theSlarKlard 
Brar>d Rash Card- 20 and 
Flash Card-30 stand out as 
the best low-cost choices 
Weaiso like their St raight- 
lorward and honest simplicity 
Either product would be a good, 
honest addition to your PC 
Winn L Rosch PC Magazine 
Voi. 6 #3 


Flash Card~30 



• Shock Mounted 

$495 


Western Digital controller 
Boots from Flash Card 
30 m'bSVz” Hard Disk 
OneYearWarranly 
Installs in minutes 







"Personal Computer Products” 


Austin, TX. 78727 



12303-G Technology 








C2~g 


Super Savings, Service & Support ! 

Discount Prices on Brand Name and Standard Brand Products... 


TURBO-88 


» 

Si 

■■■ 

lilMIIIIIIIIIIII 





Keyboard selectable clock speed 
ATtm style keyboard 
256K expandable to 640K 
on motherboard 
Sexpansion slots 
Intel 8088-2(4 77or8MHz) 

1-360K half-height drive 


% 






$495 


“CAREER STARTER KIT” 

Everything You Need To Begin Serious Computing Immediately! 








IBM PC-AT.„ TIM PC-XT, 

• Dual floppy/hard drive * 256K RAM 

controller • One360Kfloppydr1ve 

•256KRAM • ExpandabletoMOKoi 

• One 1.2MBfloppy motherboard 

$2495 $1195 


BUILD YOUROWN TURBO 




’“"Sir* 


Only $895 

Monographics Capability Included 



llfiv ^ 









ISl O' 


standard Turbo-88 

IBM compatible Starvdanj Turt>o-88 ayaiem 
vvlth Intel 8068-2 (4.77-6MH2I processor. 2S6K 
RAMeipartdabie to640K on main board, and 8 
expansion slots. Half-height, double-sided dis- 
Kette drive, diskette drive controller. Hercules 
compatible mor>ochrome graphics adapter 
card with parallel port. 135 watt power supply 
and AT(tm) style keyboard 


Monitor 

High resolution ( 750 x 350 ) amber morto- 
chrome monitor with 12" display screen. 


Printer 

100 CPS dot matrix 80 column printer with 
friction and tractor feed and alt-points- 
addressabiegraphicscapabiMty. 


Soltware 

MS-DOS 3.2, ZEN Word (word processing & 
spell checker) ZEN Calc (spreadsheet) and ZEN 
Link (communication package). 


Accessories 

200 sheets continuous-form paper, printer 
cable, artd 10 blank diskettes 


The TURBO 0o«r<f stands out from the competition: 


• High-speed60e8-2proceBSor. • Keyboard lock circuit 

keyboard swttchable between • TurboLEOcircuit 

4.77MHzand8MHz • Hardware reset Circuit 

• 1024KBcapacilywilh256Kchlps • BlOSIncluded 

(iSOnsor 120ns) •Gamepod 

• On-board clocfc-calendarwlth • Bexpansionslots 

battery back-up 

ADD ONS to complete the system: 

Diskette Controller (POC) 

360KB Diskette Drive . 

Keyboard 

256KB RAM chips (set of nine) 


S39 

$99 

$69 

$29 


See our monitors and video cards elsewhere in this ad. 


IBM & AT ere registered trademarks of International Machines Business Corp. 
Hercules Isa trademark of Hercules & MSis s trademark ot Microsoft 







The Standard Solution!! 


CompUpl dd STANDARCIE 

and Compatibles BRAND PRODUCTS 


STANDARLd^ MonoGraphicCard 

j Hercules* Compatible Monochrome Graphics Card j 


1^ 

i 

Text Mode 80 Col. x 25 Characters 
Graphics Mode 720 x 348 Pixels 

Parallel Port 

$99 


Monochrome 


Monitor 


Monochrome Display Card Arrher Monochrome Display; 



MonoCard ^70 

w/ Parallel Port ^ 


Color Video 


Color Displa\; Cards 



ColorCard ^70 

w/Parallel Port 
EGA Card 

640 X 350 Pixels 0 1*70 
256K Display RAM / ^ 


I/O Cards 



AT I/O 07 c: 

Serial & Parallel Port ^ / 3 
PC I/O 

Also has a Clock/ 070 

Calendar & Game Port ^ ^ 



Samsung 

12" Flat Screen 

With Tilt & ^lAQ 

Swivel Base ^ X V ^ 



AT-MFC 


MuHtunction Card for AT* 



UpTol 5MB 
Memory Expansion . 

Serial & ParaDel Port 01^0 
for IBM AT wOK^ lO^ 


STANDARO^ MFC 


Multifunction Card 


W/384K 



384KRAM Parallel Port 

Clock/Calendar Game Port 

Serial Port Software 


$125 


Accelerator I Internal Modems 


CHAKBE C4M02fl6 



Intel 80286 Processing 
Power For 0 O O C 

ThePC ^^73 



1200Baud '0OO 

Standard Brand 

1 200 Baud Everex $129 
2400 Baud Everex $239 


Power Supply | External Modem 



150 Watt 
UL/eSA Listed 


$69 


1200 Baud 
FuOy Compatible 


$139 


Memory Cards I Keyboards 



MEM-576w/OK $39 
EMSPCw/OK $109 
EMSATw/OK $129 


For The IBM- PC or XT 


LXJ-l.U I I tJ.l U4i IB u 


515T(Piclured| $69 

AT Style $69 


NoCnarge For UPSGround 
Shippir^. NoSufCham For 
MasterCardorViSA Fortune 1000 
Pu rctiase Orders Welcome 
Warranly Work Reouiree Proof’ 

Of -Purchase And Return 

AuthonzationNumtwr 

Hercules and Hayes are tradenrtarks 

of their respective companies. 



FpQ' 


“Personal 


Comg^ 


er Products" 


12303-G Technology Blvd, Austin. TX 78727 




Call Toll Free; 

800 - 531-5475 

s n 


TaenSuppon tnTeiasCall 
800-527-3125 512-250-5541 

















HARD DISK PROFESSIONALS 


-ull Documentation • Illustrated Manuals • One Year Warranty • Toll Free Tech Support* 


M i i Q /•* r i K 

^(^1 III II^V^I 11^ 


Quality Hard Disk Drives For A T- 


Compatibles 


One Year Warranty 
28 ms Average Seek Time 


Whitney Technology Flexures 
And Sliders 


Linear Voice Coll Closed Loop 
ServoSystem 


Fail-Safe Automatic Actuator 
Lock 


Low Power- 14 Watt Standby Power 


42MB $595 

70MB $895 


Hard Drive Kits 
for PC’s and Compaqs 



Hard disk drive, controller board, cables, 
mounting hardware, installation manual. 
Compaq kit has 3 V 2 ” shock-mounted drive. 

20MB $375 

30MB(RLL) $449 

20MB(forCompaq) $395 


Tape Backups 



Streaming Tape: 

Stream.20 by Teac for your PC and Stream 
60 by Wangtek for your AT. 

Sfream-20 $580 

Slream-60 $757 


Teac or Panasonic 


Height 
Floppy Drive 


$99 



360K Floppy Drive 
For IBM® AT™ 


$109 


video? 

Vega EGA Deluxe 
Enhanced Graphics Adapter 
Compatiblewith IBM EGA 
Board. 256K of Display RAM, 
Supports Popular Software 
Written forthe IBM PC. 


37% $369 




ASTSixPakPius 


• 384K RAM 

• Serial Port 

• Parallel Port 

• Memory Expansion 

• Clock/Calendar 

• 2 Year Warranty 

Advant8ge!(i28K). S395 RArMpage!(2S6K) 



$195 

$259 SixPakPremium<2S6K) $299 


intgl 


8087.3 S1 29 

8087.2 $159 

80287 $219 

Above Board/AT. . . .. $399 


Memory Chips 


64Kl50ns . . 
256K 150ns. 
256K 120ns. 


. . $9 
$29 
$35 


NEC Multisync 
Monitor 


EPSON 


Adjusts horizontal 
frequency, up to 800x560 
resolution, supports TTL 
andanalog inputs, 13" 
display. 


LQ-800 $609 

LQ-1000 S759 

FX-286 S575 

FX-85 $395 


LX-86 S259 


$599 


OKIDATA 


192 $365 

193 -F $549 


ORCHID 


Tiny Turbo 286 ti 


Prlnceion 
Cmphlc Syitemt 


• Uses 60286 Processor (8M Hz) 

• Keeps Original 8088 (n System 

• Processor Selectable To 
Insure 100% Compatibility 

' Optional 80287 Numeric 


HX*1 2color Monitor $449 

HX.12E 

Enhanca Color Monitor . $539 


Processor 


XUs/IOEK 


$379 


310A 

Monochrome Monitor . . 


$159 


Our Policy: All prices include luliv insured. UPS ground shipping on all orders shipped m conlmenai USA No surcharge for VISA MasierCard or 
UPS COO payment*. (Minimum purchase ot $50 on COD 4 net term orders! We accept Fortune 1000 Governmental 4 Institutional pufchase orders on » 
net terms basii (with credit approval) at no additional charge Allow 7 days lor personal check ar'd comoany checks lo dear No warranty work dtxte 
without proof ol purch.ise 

Add ?'>•% sales tax if a Texas resident Prices are subject to change An equipment carries a new factory warranty Ail returned items must be 
accompa ntedbyareiurnauthon^dlion number and subiect to a restocking lee 

Corporate & Institutional Accounts Welcome: Our national accounts division ■$ dedicated to providing the prompt prptesstonal service required 
to keep your business running smoothly We accept PO 's on a net terms basis iminimum order $50 please) offer neit day shipomg free fu.ty 
msuied UPS ground snipmeni We ofler a tuti-nme technical statt to answer any questions that might arise arx] to make fast retMus if needed 
YooTi notice the ditterence 

AST SixPakf'lus Advantage’ and RAMpage' are registered trademarks of AST Research Inc IBM. PC-XT and PC-AT are registered trademarks of 
lriiernaiiona> Business Machines Corporation Amdek Compaq Epson Hayes Hercules. Intel Okidata. Panasonic. Prmceion Graphic Systems, and Teac 
.lie iiddoTO.k..ollho.r,Moo<:iiv9eompani8s CIRCLE 227 ON READER SERVICE CARD 


CompuPcIcI 


OrderToll Free: 

800 - 531-5475 


In Texas Call; 512-250-5541 
Tech Support: 800-527-3125 


n 




■ HP LASERJET PLUSES 


PS JET: TRANSFORMING YOUR HP WITH POSTSCRIPT 

If you own a LaserJet or other Canon-engine printer, you may need the 
PS Jet board for more-complex printing via PostScript. 


H ooked on page-composition soft- 
ware but limited by your printer? 
Fantasize about little elves transforming 
your HP LaserJet or other Canon-engine 
printer into an Apple LaserWriter? Do vi- 
sions of PostScript dance in your head? 
The LaserConnection’s PS Jet and PS Jet 
Plus can make your dreams come true, 
endowing your printer with Adobe Sys- 
tems’ PostScript and enabling your print- 
er to produce fancier text and graphics 
without requiring you to learn a new pro- 
gramming language. 

PS Jet and PS Jet Plus, two versions of 
a new controller board for Canon-engine 
printers, give you all the capabilities of 
PostScript, the standard page-description 
language (PDL) for desktop publishing, 
allowing you entre to the latest PC soft- 
ware for desktop publishing. (For more 
about PostScript and other PDLs, sec 
“Putting Text and Graphics in Their 
Place," Volume 6 Number 3, in PC 
Magazine's Special Report on Desktop 
Publishing, which also includes reviews 
of the latest desktop publishing pro- 
grams.) 

The PS Jet or PS Jet Plus controller 
board replaces the board in the top part of 
your printer, offering the same capabili- 
ties as the more expensive Apple Laser- 
Writer or LaserWriter Plus, the Post- 
Script-ba.sed wonder machine that PC 
Magazine judged one of the best prod- 
ucts of 1985 (see “The Best of 1985 (and 
Some of the Worst),”Volume 5 Number 
1). The basic LaserWriter includes four 
fonts (in Apple parlance, a font is a type- 
face, scaleable from 7 to 127 points and 
adjustable to italics and bold weights): 
Times, Helvetica, Courier, and Symbol. 
In addition, PS Jet Plus gives you Book- 
man, Palatine, New Century School- 
book, and Zapf Dingbats typefaces. 

Installing PS Jet or PS Jet Plus (which 
incidentally gives you more fonts than PS 
Jet and the capabilities of the La.serWriter 


Plus) isn’t a breeze: I broke off a screw 
during the 40 minutes it took me to lobo- 
tomize my HP LaserJet Plus. But the 
screw didn’t seem to matter in the end, 
and the instructions are some of the clear- 
est and most comforting I’ve come 
across in my travels through the often 
Daliesque world of laser printer docu- 
mentation. 

Once you’ve installed PS Jet or PS Jet 
Plus, your printer looks unchanged — ex- 
cept that it has different indicator lights 
and connectors. The new connector pan- 



F A C T 


FILE 


PS Jet 

PS Jet Pius 

The Laser Connection 

P O Box 850295 

Mobile. AL 36685-0296 

(800)245-5477 

(205)633-7223 

I.Bt Price; PS Jet, $2,995; PS Jet Plus, 
$3,495. 

Requires: Any laser printer with a Model I 
Canon engine. 

In Short: Pricey but worthwhile controller 
hoards for Canon-engine-basrxl printers. 
They endow printers with PostScript ability 
and enable them to produce fancier text and 
graphics. 

cingEMaONnEwDERSERvicrcAno 


Tops Print 
Centnun System Inc. 

2590 Ninth St., #220 
Berkeley, CA 947 10 
(415)644-8244 
List Price: $189 

Requires; 76K RAM (without Tops Nct- 
wotk software) or 64K RAM (with Tops 
Network software), plus additional lOOK 
RAM for Tops Network software; one disk 
drive; Tops KT AppleTalk card; DOS 2,0 
or later. 

In Short: A utility that translates ftles sent 
over AppleTalk into or out of PostScript. 
Not copy protected. 

CIRCLE 643 ON nCADER SERVICE CARD 


el sports an innovative thumbwheel, 
which stands in for the more usual DIP 
switches and lets you select the type and 
the speed of connection you want be- 
tween printer and computer just by rotat- 
ing it to the right number. 

You can connect the printer to your 
computer with a serial or a parallel cable 
or even to the AppJeTalk network (pro- 
viding that you obtain one of several Ap- 
pleTalk boards for the computer). You 
then have to reinstall each of vour appli- 
cations programs that you want to use 
with PostScript, provided, of course, that 
each one has a PostScript driver. 

If one of your applications programs 
doesn’t support PostScript, you can use 
Tops Print, a utility program from Cen- 
tiam Systems, the purveyor of the Tops 
network for mixing Macintoshes and 
PCs on an AppleTalk system. Tops Print 
will strip the unnecessary codes out of a 
PostScript file for sending it over Apple- 
Talk or will uanslate Epson-style files 
into PostScript on the fly for a serial or 
parallel connection. In addition. Tops 
Print includes a customized Microsoft 
Word printer driver for sending PC-DOS 
Word files over the AppleTalk network 
to a PostScript printer. 

Although the original version of PS 
Jet forced you to choose between Post- 
Script and your printer’s resident control- 
ler, by the time you read this, both PS Jet 
and PS Jet Plus will offer emulations of 
Hewlett-Packard’s PCL and HPGL in 
ROM. Thus you can continue to use your 
printer as a Laseijet and won’t have to 
worry about throwing away or reformat- 
ting your existing files. 

PS Jet and PS Jet Plus may seem ex- 
pensive at $2,995 or $3,495, respective- 
ly, but they’re worth every dollar if 
you’ve already invested in an HP Laser- 
Jet or other Canon-engine printer and 
have since developed the need for more- 
complex printing. — Stewart Alsop 
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Extending the HP LaserJet Font Library 


F ont generators like VS Softwares FontGen and ProSoftS Fan- 
tasy add tremendous possibilities for dressing up documents 
produced on an HP LaserJet. Here is a sampling of their fonts. 

Wa ve also enlarged samples generated by Fantasy on a laser 
printer and on an Epson FX-85 dot matrix to show the difference 
in quality. 


] FontGen | | Fontasy 


Th«M two samples have been enlarged by 300 percent 



Century Italic (20-polnt) 

0123456789 : 

ABCDEFGH 

abcdefghijklmi 


Olde English Condensed (12-polnt) 

0123456789:;<=>? 

a&cbefgi)ifblmnopqr2 


Broadway 

C12345€78a 

ACCCEFCtil. 

abcdefgMjklr 


Special Character 

! "#$* 4 ■()•+,-. 
0 1 2 345 6789 : ; < = > 
L k,Xn V ? On p (TT U OxY 
fl<»^S«©X<J|C® 


TallMan 

0123456789:i<=>?@ 

ABCDEFGHIJKL 

alxxlefgliijklmnopt 


Park Avenue 

oiz3456nSg-',<='>?@ 

jIXmnoluf. 

Bookman 06'P0int) 

0123456789 :;<=>: 

ABCDEFGHIJKL 

abcdefghijklranc 


Broadway Engraved Blox 



Roman 

0123456789 : 

ABCDEFGHI 

abcdefghijk 


Century Bold Extended (2Q*point) 

!"#$%&’()’ 

0123456789 

ABCDEFG 


Chancery 

□1S34SG7B9::<=>? 

RBCDEFGHIJKLMN 

oibcdBfgKiJ^ltntdoj 


July 4 

B oo^^rt^o/aa 




n 

\i 

iQ) 

:i 

i 


Helvetica Italic Foreign (10-point) 

0123456789:;<‘>?9 
ABCDEFGHUKLMNOPQR 
abcdefghijMmnopqrstu\ 
AA£EEir'"00£ "QQfibU 

ftt:S660d660dd60SMCli 

IBM PC Standard Font 

()*+,-. 
0123456789: ; <=> 
ABCDEFGHIJKLMNO 
abcdefghijklmno 
dfdiinJtaQii — ifii4i« 

I II I I I II II II II 


Banner 



Default 


!"#eX8r’()K+r/ 

0123456789h<->?S 

ABCDEFGHIJKLMNOPQRSTLT 

ebcdsfghijklmnopqrstuvv 


Script 

Qi3CJS^£5)fe3U|^^ 
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At last! • Fast, On-screen 

FLOWCHARTS 

Finally! An on-screen flowchart proc- HP 7475A (& compatible) plotters. Can 


essor that knows about flowcharts - not 
just another “screen draw" program that 
makes you do most of the work. 

Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 

Features: • Text Is automatically 
centered, character by character, within 
shapes as you type it • Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired • Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route • Cut and 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk • Shape 
insert-delete and row/column insert- 
delete • Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. • Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary • Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


be used with ANY printer when non- 
graphic (character) output is acceptable 
• All standard flowcharting shapes in- 
cluded • Most shapes supplied in large, 
medium and small sizes • Extensive 
manual (lOO-f- pages) includes many 
examples • Context sensitive “help" 
facility provides immediate assistance at 
any time • Any number of titles can be 
placed on a chart • Commentary text 
blocks can be placed anywhere in the 
chart • Fast: written in assembly lan- 
guage • Plus many more features than 
we can mention here 

Requires at least 320K memory, OOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 

Order direct for only $ 149.95 -H $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon wiil be delivered the next 
business day (to most iocations). 

Order Desk: 1 - 800 - 267-0668 

The sample screen display shown below is typical of 
what you see while editing a chart. Other screen dis- 
plays are provided for entering titles, changing 
options, getting “help' arxj so on. 


1 1 Is Htn'valii *?1 


STATUS BAR (not to be 
confused with a wet bar) tells 
you what Interacthfe EasyFlow 
is doing at all times. \ 


TEXT/MESSAGE 
WINDOW used to enter 
user text and to display ^ 
n^essages from Interactive 
EasyFlow. 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart shape (the one 
under the SHAPE 
CURSOR) in complete 
detail. 


HavenTree Software Limited 

P.O. Box 1093-P 

Thousand Island Park, NY 13692 
Information: (613)544-6035 ext 49 


CHART WINDOW gives an overview of your chart; this 
example shows the ‘normal' view. ‘Close-up* view shows a 
smaller part of the chart in more detail. ‘Wide-ar>gle' view 
shows a larger part of the chart at reduced size. 




SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scrolls if you run off the edge of the 
window. 

CIRCLE 201 ON READER SERVICE CARD 


■ HP LASERJET PLUSES 


printer (without the toner cartridge in- 
stalled, please) and let it install the JATO 
board. If you're comfortable installing 
disk drives or memory chips in your com- 
puter, you'll find that installing these 
boards yourself will take about 2 hours (in- 
cluding phone calls for help). 

■ Multiple-bin feeders are 
handy, but you give 
up some speed for their 
capacity and versatility. 

HARDWARE ADD-ONS The HP La- 
seijet has two design flaws that weren't 
HP's fault. Because the company chose to 
base the Laseijet on the Canon engine (the 
only viable alternative at the time), you are 
stuck with a maximum paper capacity of 
only 100 sheets. In addition, your output 
pages stack one atop the other in reverse 
order, requiring you to collate the pages 
yourself. 

Upgrading to the Laserjet 500 series 
with its 500-sheet capacity offers one solu- 
tion to paper quantity prtrblems, and most 
desktop publishing software will let you 
specily collated order for your output (in 
which case the copy is printed from last 
page to first). But with your bread-and- 
butter applications programs, and espe- 
cially in network use, using the flawed pa- 
per-handling capacity of the Laseijet can 
drive you nuts. 

Adding paper capacity is not simple, 
but it can Ire done. BDT Products offers 
several varieties of multiple-bin sheet 
feeders for the Laseijet. Essentially, the 
bins are attached at the manual paper feed 
tray. (See Phil Wiswell's “Laser Printer 
Technology: Sheet Feeders Multiply Your 
Printing Options” on sheet feeders in this 
issue for more information about the latest 
products and how they perform.) 

Multiple-bin feeders are also handy 
when you need to use different types of pa- 
per, such as letterhead followed by second 
sheets and/or envelopes. But you give up 
some speed for the capacity and versatili- 
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ty. A software-initiated escape sequence 
activates the Laseijet’s manual feed tray, 
and the changeover from the standard tray 
will delay the printing. One small delay 
may not be important, but cumulative ef- 
fects can reduce the output rate by as much 
as 40 percent. 

Sterling Computer Products’ Paper- 
Max 500 is an alternative solution. Paper- 
Max 500 is a 500-sheet tray for the Laser- 
Jet, but it requires some modifications to 
the printer. Sterling prefers that you send 
the company your printer, and it will add a 
new shell at the base to accommodate the 
larger tray (much like the Laseijet 500). 

Collated output solutions run from the 
simple to the sublime. In its easiest form, 
A VN’s Collaser provides a collator for the 
Laseijet that is merely a replacement exit 
tray extending down from the printer. As 
each sheet leaves, it falls into the vertical 
bin in reverse order. Alternatives increase 
in complexity to flipping and turning de- 
vices, and as their sophistication increases 
so does their reliability. Various models 
are available from AVN and BDT Prod- 
ucts, among others. 

One warning: the collators that have ap- 
peared for the Laseijet so far are predicated 
on a specific printing arrangement. Your 
software must print a complete copy of 
your document on each pass for each copy 
requested, not multiple copies of each 
page. So far, this has been the rule, but, as 
we’ve seen, when it comes to the Laseijet 
and the proliferating market of products to 
upgrade it, rules are made to be broken . 

As varied as the options for upgrading 
your Laseijet presented here seem to be, 
the list of enhancement products for the 
Laseijet grows daily. No Laseijet owner, 
however, should be without the HP User 
and Technical Reference manuals for the 
printer. They detail, sometimes cryptical- 
ly, every facet of Laseijet operation, from 
command codes through internal switch 
settings. 

As an adjunct to those manuals (and 
perhaps as an interpreter for them as well), 
you might track down a copy of A Working 
Guide to the HP Laser jet and LaserJet Plus 
Primers by Alfred Poor (1987, New York 
Communications Systems). Poor’s com- 
mand of the subject matter is impressive. 
He’s even included some practice tips for 
a variety of applications. OE 
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SHARING SOLUTIONS 


\-3Metakvi “PfidA 



• 2, 3, 5. Of 9 port 

• Any port to ony port 

• Up to 1 mopobyie 

• Soriol, porolW or both 

• From $350 

Thit vory tmoit switdi (onnocts tovorol compufen to wvorol 
peripherals, sudi os printen, modems, or host romputen. A code 
sent to the unit selerts the destinotion. All ports ran rommunkote 
to any other port (onrurrently. Feotures irKlude ronhgurotion 
menu, form feed, initiolizotion strings, priority, stotus. ronce), 
timeout disoble, front panel disploy, and mony more. 


This is printer sharing at its best Ail computers can send doto 
simultaneously. The data is releosed to the printer in the order it 
was received. Auto form feed ond setup strings keep printer jobs 
seporoted From the front ponel you can clear any port Operotion 
h fully automotic. No changes to your software ore required. 


• 4 or B computen 
to one printer 

• Up to 2S6K memory 

• Serlol or parollel 

• From $395 



PORTER 


cooe »CTtV«TEO SWITCH 


The PORTER h a versatile unit lor port exponsion. It is used widely 
for dato collection, telecommunkotions, foctory automotion, ond 
multiple printer control. Doto con be received and tronsmitted 
simultoneously on oil ports ond is routed by commond. Other 
commands include woil, go, copy, ond deor buffer. It is often used 
on an odd on to a loal oreo network. 

• One computer to 
4 or 8 peripherols 

• Up to 2S6K memory 

• Serial or parollel 

• From $295 



Additional Interface Products 

Printer buffers 
Manuol switches 
Protocol converters 
Cobles and adapters 
Modems/line driven 
Multiplexers 

• One year warronty 

• Full technkol support 

• 30 day money bock guorontee 

• OEM and custom configurotions 
Coll us for oil your interfoce needs 



dilROSE 

ELECTRONICS 

P.O. BOX 742571 

HOUSTON, TX 77274 

1 

CALL FOR CATALOG 

713 933 7673 
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3-D CAD and Illustration 

for professional PC and Mac users! 


The solution for 
designing and presenting: 

• Products • Models • Ideas 
« Camera Ready Art 




Pio3D 

Combines the 
Power, Precision, and 
Professional-Quality Output 
Required by: 

' Engineers • Desktop Publishers 
’ Artists • Graphic Designers • Architects 

Sr® Enabling Technologies, Inc. 

600 SoultiDaa1»m.S<jtte 1304. Cnicago. Illinois 60606 312/427-0408 

Pro3D/PC is $595 and requires 51 2K and a Coior Graphics Adapter: 

• Includes Microsoft^ Windows Standalone Runtime • Fully compatible with Pro3D/Mac 

• Supports a wide variety of graphics adapters, dot-matrix, ink-jet, and laser printers. 
Pro3D/Mac is $349 and raquires a Macintosh Plus^or a Macintosh™ 51 2K. 

Pro3D/PC and Pro3D/Mac are distributed to the trade by the Ashton-Tate Publishing Group. 
3D Clip Object Disks - Desktop Publishing, Transportation, Anatomy - $49.95 each. 

Prt3O«itiM«tiM0(MM^r«Maia^ nc nanieegaarii 

See your dealer for more information. 

CIRCLE 307 ON READER SERVICE CARD 
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For SomrSharing Comes Naturally 
Others Need Microe\zer VI. 


MakeThe Most OfYour Expensive 
RESOUROSW nHMlCROFAZER'VL 

When you invest in expensive com- 
puter resources, it pays to share than 
anvong users. And with Microhtza VI 
from Ouadram, sharing resources is 
easiamaneva. 

Microfaza VI connects printers, 
plotters, daisies, and otha peri- 
pherals to different computers, giving 
your users direct access to the equip- 
menttheyneed. Choosefromtwo 
models: one with 6 serial ports, or one 
with 4 serial ports and 2 parallel ports. Then 
sa the input/ output combination diads right for 
you: 5-in/l-out, ^in/3-out, whateva you need. 

You confi^ and control Microfezer VI from 
its front pana switches. There’s no special software 
to run. That makes for easy "plug-and-play” opa- 
ations. Anditcomeswidi25®memoi ' 
able to 1 MB) to buffer even the largest jobs. 





c » 


1 1 

u 



Microfazer. The Number 1 Name In 
Peripheral CoNiROLiERS. 

Advanced features make Microfaza 
VI the perfect alternative to many 
networlcs. We’ve included beginning 
and end of job status messages, a 20- 
or-200 second no data time out, and 
die ability to automatically configure 
printers to ^lecific usa needs. No 
wonda Microfaza is the numba 1 
name in peri^diecal connollers! 

Make the most of ycHir resources 



tion to cost-effective sharing for any 
business. For more infbtmation, contact us at 
One Quad Way, Norcross, Getwgia, 30093. 
(404)564-5566. 


QUADRAM 

’ An Welligeni Systems Company 



MicrofamXI. Because Resources WEREMEAm‘ToBE$HAR£D. 
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rri Laser Printer 

Iechnology 


Sharing Y)ur 
Laser’s Power 


Automitic printer- 
sharing devices make better 
use of your investment in 
hard-copy hardware 
without the headaches and 
overhead of a true 
network. If you have at 
least a couple of PCs and 
a laser printer or other 
expensive, high-quality, 
high-speed printer, 
you’ll want to consider 
buying one. 


c 

haring a printer can make a lot of 
1 ■sense and save a lot of dollars. Ex- 
^ ^ pensive printers, such as today's fa- 

vored laser machines, usually combine top 
quality with high speed — more speed, in 
fact, than a single person or PC is likely to 
need. Sharing a fa.st printer puts its other- 
wise idle time to work, giving you more 
work for your hardware investment and 
cutting capital costs when one printer can 
do the work of two. three, or a half-dozen. 
A $3,000 laser shared among five users 
costs no more than putting dot matrix 
printers beside each PC. 

The several alternatives for printer shar- 
ing range in price from almost nothing to 
more than the cost of a PC. The lea.st ex- 
pensive is simply a screwdriver for detach- 
ing the printer cable from one PC and plug- 
ging it into the next. One step up in the 
price spectrum is an A-B switch, costing 
from $50 to $ 1 50, which lets you manually 
toggle the connection between two com- 
puters and a printer without tangling with 
cables. Next comes the automatic printer- 
sharing device, or printer resource manag- 
er, which does the thinking and switching 
for you, keeping several PCs in ready con- 
tact with one or more printers. These cost 
from $150 to $1,500. Most expensive is 


the full-blown network, which, in most 
glorious form, permits you to do anything 
with your PCs short of magic. 

Given the choice, undoubtedly every- 
one would chrxrse the network, probably 
because networking is the loudest buzz- 
word in computing circles uxiay. But for 
most smaller installations, the network is 
far from the best choice. The network is 
expensive, both in equipment expenses 
and in the time required to train users and 
the necessary network manager. In many 
cases, the power of the network is unnec- 
essary. You don't need electronic messag- 
ing if you can turn around and talk to your 
fellow computists. You don't need file 
sharing if you have no files to share — or 
want to maintain the utmost in security. 

Automatic printer-sharing devices are 
generally an easier way to make better use 
of your investment in hard-eopy hardware. 
At best, you won't need any additional 
training because the systems are essential- 
ly invisible. At worst, you'll need to read a 
manual to get to know all the special fea- 
tures of the hardware, such as code-con- 
trolled switching. 

Best of all. a printer-sharing system is 
much less expensive than a network (and 
much mote convenient than a screwdriv- 
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■ PRINTER-SHARING DEVICES 


er). Even the most costly sharing systems 
that link six or more PCs are priced only a 
little higher than a single node of some net- 
works. 

That's the fundamental difference be- 
tween true networks and printer-sharing 
systems. When installing a network, your 
goal should be an increase in versatility 
and functionality. Your aim in adding a 
printer-sharing system should be to reduce 
equipment costs. 

MIX AND MATCH The decisions in- 
volved in selecting a printer-sharing device 
are manifold, mostly involving accurately 
matching the features of various products 
to your interconnection needs and your 
equipment. 

Before you consider any of these de- 
vices, you should have more than one 
computer and one or more moderately ex- 
pensive printers. After all, spending $500 
to share a $300 printer is rather pointless. 
Even when the printer and the sharing de- 
vice are equally priced, getting two print- 
ers usually makes more sense because both 
printers will likely last longer with less se- 
vere use. But if you have a laser printer or 
other more expensive, high-quality, high- 
speed printer, you're a good candidate for 
a printer-sharing device. 

Once you've determined that you can 
benefit from sharing your printer re- 
sources, you should determine the number 
and the type of ports that you'll need. Each 
computer will require an input port on the 
printer-sharing device. Each printer will 
require an ouqtut. 

In addition to mere numbers, you'll 
have to determine the type of connection to 
use — serial or parallel — in each link in the 
system. The connection to the printer is of- 
ten a foregone conclusion — the printer you 
have (or are planning to buy) comes 
equipped with the style of port that you 
will have to match. 

The links to the various PCs require 
more thought. Your obvious preference 
would seem to be the parallel connection. 
After all, both PC hardware and DOS are 
designed to favor parallel ports for print- 
ers. Moreover, in the realm of personal 
computers, the parallel connection is more 
straightforward and trouble-free. General- 
ly, IBM-style parallel circuits work when 
they are plugged in. 


In fact, the only problem you face when 
making the parallel connection is getting 
the right cable. IBM chose a different con- 
nector than had previously been used for 
its parallel output. With the groundswell of 
support for the PC standard, the IBM par- 
allel port has become standard, and the or- 
dinary Centronics-to-Centronics parallel 
cabling preferred by some printer-sharing 
devices may be more difficult, and more 
expensive, to obtain. 


■ Getting a serial channel 
to work can elicit the 
foulest of language from 
conservative mouths. 


LONG DISTANCE When sharing print- 
ers, however, the parallel connection 
poses its own problems. Foremost among 
them is distance. Because of their high- 
speed nature, parallel interconnections 
have a limited reach. In most cases, manu- 
facturers recommend that parallel cables 
run no longer than 10 feet. While you may 
encounter no problems with more-distant 
parallel links, you have no assurance that 
they will work. Cables that stretch too long 
can result in errors in transmission or even 
a failure of the circuit to work at all . (I have 
personally encountered such failure with a 
25-foot parallel cable run.) 

Another shortcoming of parallel inter- 
connections that's often forgotten is the 
cost of the cable itself. By their very de- 
sign. parallel circuits require a greater 
number of cable conductors (25- and 36- 
pin connectors) than do most serial chan- 
nels (9- or 25-pin connectors). As a result, 
cable costs are often higher for parallel cir- 
cuits. Although in short cable runs the 
costs of fabrication overshadow the differ- 
ence in price between serial and parallel 
wiring, the difference can be substantial 
when circuits get long. 

Shared resource systems naturally tend 
to stretch all over the countryside, and a 
10-foot cable is a harsh restriction. Conse- 
quently, most resource-sharing devices 


rely on serial connections — to the detri- 
ment of everyone's sanity. Suffice it to say 
that getting a serial channel to work can 
perplex the best engineers and elicit the 
foulest of language from the most conser- 
vative mouths. 

Fortunately, the manufacturers of most 
printer-sharing devices will either supply 
cables that work in the serial ports of a PC 
or provide instructions for making the ca- 
bles needed to work with their own de- 
vices. Moreover, most manufacturers now 
understand where the largest share of their 
market lies and have designed their print- 
er-sharing systems to work optimally with 
IBM PCs. When you use the manufactur- 
er's own cables and follow a few simple 
rules (see sidebar “Serial Consider- 
ations”), such a serial printer-sharing sys- 
tem can be as easy to install as one based 
on parallel links. 

INTELLIGENCE TEST Printer-sharing 
systems differ both in their intelligence and 
in their mode of operation. By definition, 
an intelligent device possess the built-in 
smarts of a microprocessor. There are 
some microprocessors that have higher 
IQs than others, however. 

In printer-sharing devices, this native 
intelligence shows up in the handling of 
multiple input. Most dumb units, as well 
as some supposedly smart ones, operate by 
polling ports and switching their output to 
the first port found that has data that needs 
to be printed. All other input is switched 
off until that first print job is completed. 
So, anyone else who tries to print a docu- 
ment after the first job starts must wait 
— and wait and wait. 

The smarter printer-sharing system de- 
sign allows concurrent input. The printer 
resource manager accepts information 
from multiple ports simultaneously. While 
one job is printing, the others are stored or 
“spooled" in a memory buffer without a 
wait. After the first job finishes, the shar- 
ing device automatically sends the next 
one to the printer. 

Simple polled/switching systems may 
be sufficient for small systems with light 
printing loads. However, when the de- 
mand for the printer is high, they are likely 
to cause substantial waiting. The smarter 
units avoid the wait. 

Many printer resource managers allow 
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SERIAL CONSIDERATIONS 


A few of the ground rales of serial con- 
nections may help you cope rather 
than grope with getting everything to 
work when you're using serial connec- 
tions in a printer-sharing system. 

All serial ports can be classified as ei- 
ther DTE (data terminal equipment) or 
DCE (data communications equipment), 
terms that define which pins in the cable 
connector handle particular signals. The 
important thing to remember is that only 
unlike ports can be directly connected — a 
DTE device can be directly connected to 
only a DCE device. Connecting like 
ports (for instance, DTE to DTE) re- 
quites a “null modem” or crossover ca- 
bles that rearrange the signal pinout. The 
serial ports on the IBM PC are config- 
ured as DTE with a 25-pin (PC, XT) or a 
9-pin female connector. The inputs to 
printer-sharing devices may be eith- 
er — or they might even be switchable. 

Usingaserial port to drive a printer or 
most printer-sharing devices also re- 
quites you to use DOS’s MODE com- 
mand to reassign the printer port name to 
a serial port and to set up the serial port 
conditions, which usually amounts to 
two additional lines in your system's 
AUTOEXEC.BAT file. 

Some software, however, may at- 
tempt to drive your computer’s printer 


port directly and may not recognize the 
reassignment. The easiest way around 
this problem is a parallel-to-serial con- 
verter, which makes the parallel output 
of your computer into a serial signal. 

Serial circuits also have other charac- 
teristics that you must consider, such as 
bit rate, word length, parity, and hand- 
shaking. Most printer-sharing devices 
offer their own recommendations for 
which values to use, for example, 9,6(X) 
bps with standard PC serial ports, eight 
data bits, one stop bit, and no parity. Use 
the fastest available bit-per-second rate 
your device supports. 

Some serii-oriented printer-sharing 
devices allow you to configure each port 
differently. Others force you to use the 
same parameters for each port. When 
you have control over all the PCs sharing 
a printer, even the latter style of port 
management should be sufficient. 

Nearly all devices automatically han- 
dle protocol conversion, allowing the at- 
tached computers to operate at different 
data speeds than the printers — or even 
converting serial computer signals into 
parallel printer signals. You may or may 
not need these features, depending on the 
printers and computers that you want to 
connect and how you want to connect 
them. — Winn L. Rosch 


the connection of more than one printer to 
the system and use some form of software 
steering to select which of them is used for 
a particular print job. Usually the switch- 
ing commands take the form of control 
characters embedded in the data stream, 
sent to the printer-sharing device either in- 
side the file to be printed or as an entirely 
separate command. These control codes 
are captured and relayed along to the print- 
er for hard-copy output. Some devices 
may instead allow the manual selection of 
which print jobs go where, usually by 
pressing front panel buttons on the device 
itself Depending on your mechanical and 
programming talents and your ability to re- 
member sometimes arcane control se- 


quences, either style of control may be best 
for you. 

Other generalizations about printer- 
sharing systems are difficult to make. Each 
manufacturer has its own concept of the 
proper configuration and function of the 
devices. The best way to find the system 
that’s right for you is to look at what’s 
available and match the features of the dif- 
ferent products to your own needs. To help 
you make your decision, here’s a look at 
nine intelligent printer sharing-devices 
from Black Box Corp,, Buffalo Pnxlucts, 
Crosspoint Systems, Digital Products, Ex- 
tended Systems, Fifth Generation Sys- 
tems, Rose Electronics, Server Technol- 
ogy, and Western Telematic. We did not 


review manual switches. While there are 
differences in construction, quality, and 
reliability, the prices and the units are mote 
alike than not and most units should work 
adequately. Reviews are arranged in al- 
phabetical order by company name. 

Black Box Corp. 

Auto Six Shooter 

Black Box Corp. specializes in solving 
communications problems, and the Auto 
Six Shooter is only one of the company’s 
solutions to sharing one printer among sev- 
eral PCs. As an automatic printer-sharing 
device, it is simple in both conception and 
operation. It accepts input from up to six 
PCs and connects them to a single printer, 
using a simple arbitration scheme to divide 
up the printing resource. 

The Auto Six Shooter works like a po- 
lice-band radio scanner, sequentially in- 
vestigating each input for a computer that 
wants to use the printer. At first, all of the 
PCs connected to the unit are given a hard- 
ware signal that tells them that the printer is 
busy. One at a time, in sequence, the unit 
turns off the busy signal and then waits for 
the connected computer to attempt to send 
something to the supposedly just-freed 
printer. 

If the PC tries within a short period, the 
Auto Six Shooter latches onto that PC’s in- 
put port and connects it directly to printer 
output. It maintains the connection until a 
pause in the data stream stretches out for 
another predefined period. After the delay, 
the Auto Six Shooter assumes the print job 
is done and starts scanning the input ports 



FACT 


FILE 


.\uU) Six Shooter 
Black Box Corp. 

MayvieNv Rd. at Park Dr, 

P.O.Box 12800 
Pittsburgh. PA l!5241 
(412) 74(>-.‘5530 
l.Lsl Price: S465 
Requires: Parallel port. 

In Short: A scanning, six-input, one-output 
primer-sharing system using Cenironics-siyle 
parallel connections. 

ClftC.i.£ 699 ON R£AD£fl SERVlCc CARD 
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Up to six PCs can he connected to a single printer with the Auto Six Shooter. The device 
sequentially investigates each input for a computer that wants to use the printer. 


again for a PC wanting to print . 

To match different system arrange- 
ments, four settings are allowed for each of 
the two delay periods, selectable by an in- 
ternal DIP switch. The first period, during 
which the Auto Six Shooter waits while 
scanning for a PC to try to access the print- 
er, can be set at either 320, 640, 1 ,280, or 
2,560 milliseconds, or 'A to IVi seconds. 
The delay identifying the end of a print job 
can be set to 1 .2, 7. 17. or 28 seconds. 

A jumper allows setting the Auto Six 
Shooter in one of two modes of operation; 
priority or nonpriority. In priority mode, 
the lowest-numbered of the six PC input 
ports are deemed the most important and 
are the first to be tested for printer demand 
upon the completion of each print job. In 
this mode, the unit always starts its scan at 
port one and works its way up to port six. 

In nonpriority mode, the Auto Six 
Shooter always scans sequentially. After 
servicing a print request on port four, for 
instance, it will next poll port five. 

All input and output connections are 
parallel, made using female 36-pin Cen- 
tronics-style connectors. For the PC mar- 
ket, the Auto Six Shooter might possibly 
be improved by substituting a female DB- 
25 connector for the printer output so that 
the same standard IBM printer cable can 


be used for all of the connections. 

The whole system is quite compact, un- 
der I Vi inches high, 12 inches long, and 8 
inches wide. The entire system is simply 
but effectively packaged and well made. 
As you would expect from its maker's 
name, the Auto Six Shooter is black. In- 
side. the circuitry is spare, only 21 inte- 
grated circuits total. 

The instructions are terse, covering the 
equivalent of two typewritten pages. They 
are. however, sufficient to put the Auto 
Six Shooter into operation. 

The Auto Six Shooter requires a mini- 
mum of operating power, which it can de- 
rive in one of two ways. A small black 
transformer is provided for direct connec- 
tion to a wall outlet, or the unit can sip 
electricity through one of the PC input 
ports. The power source is determined by 
moving a jumper to a position behind the 
power supply port or to the power supply 
section of the system board. 

The Auto Six Shooter requires only 200 
milliamps of 5-volt direct current ( 1 watt) 
not an anluous load for a PC to supply. Of 
course, it loses power when the PC that’s 
plugged into the wall outlet is shut down, 
so you’ll have to think about which system 
you want to keep it alive. 

The Auto Six Shooter accomplishes its 


design goal, but in busy systems you might 
lose both your aplomb and your patience. 
When one computer is using the attached 
printer, all others must wait. With single- 
minded software, that prospect can effec- 
tively turn your PC into a vegetable while 
you wait. Should someone ahead of you 
decide to print out a 500-page manual , you 
might as well go to lunch. 

In light-duty applications, though, in 
which multiple, simultaneous requests to 
use the printer are minimal, the Auto Six 
Shooter may be the only arbiter you need. 


BufTalo Products 
Buffalo XL-256 

Although the most modest device exam- 
ined here, with two computer input ports 
and two printer output ports, the Buffalo 
XL-256, from Buffalo Products, may be 
the most useful to the individual PC user. 
The XL-256 is a manually operated printer 
switch enhanced with a bit of automation 
and a 256K-byte buffer. (Other models are 
available with internal buffers of 64K, 
5l2K,and 1 megabyte.) 

In operation, the XL-256 allows cither 
of the two PCs connected to it to use either 
of the two printers, assigning each com- 
puter to each printer under manual control , 
Not only can signals be routed straight 
through (for example , computer A to print- 
er A and computer B to printer B), but they 
can also be touted in crossed-over configu- 
ration (computer A to printer B, and so on) 
or with both computers sharing a single 
printer. 



FACT 


FILE 


BulTalo \L-256 
Buffalo Pnxlucts 
2005 IX'vereux [)r. 

Burlingame, CA ‘WOlO 
(8(X)) 345'2356 
(415)697-6249 
LUl Price: $485 
Requires: Parallel pon. 

In Short: A combination 256K-byle print 
sptxilcrand manually activated parallel port 
switch. It allows two computers to share one 
or two printers with concurrent operation . 
ClHClX 688 ON REAQfcft SERVICE CAfiO 
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EasyPRINT—Vxii ^mEasy 
Solution to Printer Sharing 


That starts at less than $100 per PC 



Using hardware switch boxes to share print- 
ers is now obsolete. 

Introducing the advanced low- 

cost solution to the problem of how to share 
laser, dot matrix, letter quality printers, and 
plotters among multiple PCs. 

EasgPRINT HIGHUGHTS: 

■ Expandable.Uptol4PCs,XTs,ATs,orcom 
patibles can be added to share any combina- 
tion of printers or plotters. 

■ Serial and Parallel printers can be inter- 
mbced. 

■ Automatic. There are no manual switches 
to set. You can print directly from wordpro 
cessing, spreadsheet or data base programs 
without leaving your satellite PC. 

■ Print Spooling. The spooler on the HUB PC 
supports simultaneous printing from all sat- 
ellite PCs. The spool size on the HUB PC is 
limited only by the size of the disk. 

■ Advanced Forms Support. It solves the pa 
per changing problem without adding expen 
sive hardware sheet feeders to your printer. 

■ Supports cable lengths to 500 feet. 

■ Economical. An EasgPRINT 2 PC Kit with 
cable costs only SI59.95. Now you can afford 
laser jet printers needed for desktop publish 
ing by sharing the cost between multiple PCs. 

INSTALLATION 

EasgPRINT can be installed in less time than 
it takes to enjoy a coffee break. The Easg- 
PRINT cables plug into your PC's serial ports. 

EasgPRINT's printer configuration pro- 
gram provides a menu driven installation 
program that will guide you step-by step 
through the software installation process and 
lets you redefine your network as your print- 
ing requirements change. 


DESKTOP PUBLISHING 

EasgPRINT is particularly effective with ex- 
pensive laser printers. EasgPRINT supports 
LaserJET,'" LaserWriter,”' printers and lets 



EasyPRINT — Printer Sharing System 


you run programs with embedded Post- 
Script'" support. 

PRODUCT SUPPORT 

We take pride in our quality product sup 
port. EasgPRINT support is provided over the 
telephone by the same people who have in 
stalled over 12,000 EasglAN" networks. 

SPECIFICATIONS: 

Each satellite PC requires a serial port and 
a licensed copy of EasgPRINT and uses 20k 
bytes of memory. EasgPRINT supports up to 
14 satellite PCs. 

The HUB PC requires a serial port for each 
satellite PC and a licensed copy of Easg- 
PRINT. Our COM Port Boards are used to 
expand the number of serial ports. The HUB 
PC memory requirement is 20k for each sat- 
ellite PC. The HUB PC supports up to four 
printers. 

MS DOS or PC DOS 2.0 or above is supported. 
All IBM PCs or Compatibles are supported. 

EASY TO ORDER 

EasgPRINT Kits are available with all the 
cables, serial port expansion boards, and 
software necessary to install 2-PC, 3-PC, or 
7-PC configurations. 

EasgPRINT is immediately available and 
easy to order. Just call toll free 800/835-1515. 
Select from one of the Kits that lit your print- 
ing needs. 

EasyPRINT 

ORDER TODAY f SOO/8.15- IS IS in CA 408/738-8377 


EasyPRINTOrieT form l~^l 

To Order by Phone— Call 800/83S-IS1S 
CA 408/738-8377 

For Configuration Assistance & Technical Questions 
Call 408/738-8377 

Place your Order Immediately 
Dealer Inquiries 
Invited 


Ci^_ 
Stale - 


-Zip - 


Telephone ( L 

Payment: Visa, MasterCard, Check, COD. Bank Draft 

Name on Credit Card 

Cr. Card No 


Exp Date / 

Server Technology. Inc., 140KiferCourt 
Sunnyvale. CA 94086 Telex 5106003481 

For Europetn Sales and reseller Information conUct: 

Trust ]nt1 Brussel/Bruxelles Belgiuin 02/960/8924 Tcler 62803, Telefax: 


Item 

Desoiptioa 

Prke 

Qty Amoant 

EPOl 

EasyPRINT No. 1 (or 
2-PCs 

$ 169.95 

$ 



30' cable, two disks & 
manuals 



EP02 

£’as!/WA7'KilNo.2ror 

3-PCs 

two 30' cables. COM2 
board, three disks & 
manuals 

$ 349.96 

$— 

EP03 

EasyPRINT Kil No. 3 for 
7PCs 

$ 899.96 

$ 



six 30' cables, COMO 
board, seven disks & 
manuals 



EPll 

EasyPRINT 6\3kSL 
manual (Ski* disk 

t 74.96 

$ 



$84.95) 


EP12 

1 

1 

$ 49.96 

___ $ 

EP 13 

COM2 serial port 
expansion board, two 

$219.96 

$ 




ports 

EPI4 

COM6 serial port 
expan.sion board, six 

$ 489.95 

$ 



ports 


EPI5 

Custom length cables, call for quote 



CA res. add applicable sales tax i - 
Shipping charge USA ilO.OO, Other $20.00 $ _ 

TOTAL ORDER I 


CIRCLE 147 ON READER SERVICE CARD 
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SHARING THE WEALTH: 

USING YOUR NETWORK TO GET THE MOST USE FROM 
YOUR LASER PRINTER 


Z ero-slot or RS-232C LANs, such as 
EasyLAN, from Server Technology, 
or lANLink. from The Software Link, al- 
low several PCs to exchange files and 
share printers by using only their RS- 
232C ports. 

Zero-slot LANs are a little harder to 
set up than are digital switch devices, but 
after the initial setup they are as easy to 
use and usually offer the same features. 
Some systems can share a printer be- 
tween as many as six PCs, but using two 
or three PCs is more practical . 

Although zero-slot LANs run about 
$100 per port (about half the price per 
port of a digital switch) and allow you to 
transfer files from PC to PC in addition to 
sharing a printer, they put an added 
workload on the processor of every PC in 
the network. In addition, the regular 
computing activities of the machine act- 
ing as the print server in an RS-232C 
LAN can be slowed significantly. 

The most expensive alternative for 
printer sharing is a media-sharing LAN 
using separate network adapter cards 
such as 3Com Corp.’s EtherLink, 


AT&T’s StarLAN, or Proleon’s 
ProNET- 10. This type of system usually 
offers a major increase in network speed 
over the RS-232C LAN or a digital 
switch, but it has few other operational 
advantages for printer sharing. In sophis- 
ticated systems, the network administra- 
tor can assign a specific priority of work 
to every user, and users can ask to receive 
messages telling them that a printing job 
is done. 

10-NET, from Fox Research (see 
“Making Connections: Fox Research’s 
10-NET, ’’ PC Magazine, Volume 6 
Number 3), has an excellent print job 
spooling system built into its networking 
software. 10-NET’s retail price of about 
$600 per workstation is several hundred 
dollars less than most other media-shar- 
ing networks (see “NetWare Utilities 
Fill the Duty Roster," PC Magazine, 
Volume 6 Number 7, for more informa- 
tion about NetWare utilities). 

A media-sharing network is hard to 
justify in terms of cost if you need only to 
share a printer between several PCs. If 
you use other LAN features such as a 


networked database management sys- 
tem, printer sharing is essentially free. 

People using a media-sharing net- 
work to share printers usually rely on 
DOS batch jobs created by the network 
administrator to route the output of an ap- 
plications program through the network 
to the print server. A user might type the 
word LAZER at the EXDS level to desig- 
nate that the printed output of all pro- 
grams that follow should go to the shared 
laser printer. The network administrator 
would put the appropriate commands in 
LAZER.BAT to link the user’s worksta- 
tion with the shared printer. Other batch 
files named DOT, PLOTTER, or COL- 
OR could be created to send output to 
other appropriate devices. The most pop- 
ular networking software packages in- 
clude menus allowing users to choose 
from the available networked output de- 
vices, but batch files are more commonly 
prepared to do the job. 

— Frank J. Derfler, Jr. 


Frank J. Derfler, Jr., is a corttributing 
editor of fC Magazine. 


In the last configuration, the XL-256 
functions as an intelligent printer-sharing 
device. Both input ports are held ready. 
The first computer to send data to the XL- 
256 gets direct access to the printer. If the 
other computer then also begins to send 
data, the information from it is buffered in- 
side the XL-256. 

The XL-256 determines the end of a 
print job — when to make the switch — by a 
pause in the data stream. You can define 
the length of pause necessary to trigger a 
changeover at either 0.5. 1,4, 15, or 60 
seconds by an internal DIP switch. (The 
default is 4 seconds.) If multiple jobs that 
are all bound for the same printer stack up 
in the buffer, they are handled on a first-in, 
first-out basis. 


■ The most modest 
device examined here 
may be the most useful 
to the individual user. 


Despite the nominal 256K-byte rating 
of the buffer inside the XL-256, its effec- 
tive capacity may be somewhat larger in 
that the device uses an unspecified form of 
data compression. You’ll have to take the 
manufacturer’s word for its effectiveness. 


however, because the amount of squeeze 
is not readily determined, and 256K bytes 
(equal to 125 double-spaced pages) should 
be sufficient for all but the most bombastic 
essayists. 

The plastic front panel of the attractive 
beige metal bVz- by 3- by 9-inch case is di- 
vided into two identical control sections, 
one for each computer. Each control area 
is equipped with two push buttons. The 
large, square one labeled “Select" permits 
the print job from the associated computer 
to switch from one printer to the other. The 
XL-256 has no provision for code-con- 
trolled switching. 

If you press the Select push button asso- 
ciated with a computer while no job is be- 
ing processed, the switch is made. If, how- 
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‘t)mrJim,F(yrofn£eFm fast, mtfUrkm^' 

This is the first day I can remember getting even a memo 
produced without a problem. It’s also my first day using this 
new PFS:Professional Write program. That’s no coincidence. 
For once my documents looked really 
profession^, and they took less time 
and hassle. This program has every- 
thing, even mail merge pulling in data 
from our company files, and a built-in 
address book to keep track of people 
like you. I know we’ve had our furious 
moments getting documents out on 
time, Jim. That’s why I thought you 
should know about Professional Write. 


PFS:* 

Professional 

Write 

Word Processing Softimre 



Power. uani spelling chec- 

ker IH-TSotuil dictiotutry'. IHO.fHH) 
sy'nonytn ihesaums. lnte^ndtHl 
address h(H)k and full nuiil nierjie 
uith ASCII and l*n>fessiunal File 
itata. Linedrauin^. I ’tulerUne. fxdd- 
face, italic and otfx*r enhance- 
ments. Ri^ht justification. Single/ 
double line s/xtcing. Indettted text 
and adi ance<i block o/H*rations. 
Performance. Fast o/wntlion and 
[muting. Macros. S[kxhI keys. Su[)- 
ports i irtually all popuUir printers, 
incliuling the lIPlMserJet printer. 
Fast To Leam/Efflcient To Use. 
.Screen resembles a standartl styeet 
of[xt[>er. Wind you seeon screeti 
is what isfninted. No cryptic com- 
numds or on screen sy mhols. 

Pidl d(Hm menus di^ltty <dt 
optiotis. On screen lx‘lp anytime. 
OfiBce Integration. Built-in IBM 
IX A d(Hrument interchange. Retuls/ 
urites ASCJ! data. Incorfxtrates 
graphs, reports, and spreadslxx^ts 
from selected sources. 

Network Support. Runs on tlx* 
IBM' PC Net. fConP ,i+rand 
Noi vll Adi <anced Netware'^/ 86 
netu'orks. 

Ask your nearest deader fora 
dernonstrcdion dxlay. Softuare 
Publisijing Corfxmdion. Mountain 


F or a FREE trial size call 1-408-848-4391, Oper. #14 . 

PFS:WRITE owners call 1-800-255-5550 for upgrade information. 


(IBM and compatible PC. owners only. ) 


It all adds up to PFS: 


PFS: Professional Plan gives you a 
2.0-compatible spreadsheet, plus all the 
most popular 1-2-3 add-on functions, 
in one easy-to-use package. 




A * 

You know Lotus l-2-3'"is a classic.lt might 
even seem like a part of you. But let’s admit 
one thing: sometimes we ali wish it could do a 

Lotus 1-2-3 

IfHl 


little more. Like make spreadsheet auditing easier. 
Or offer better macros and reporting capabilities. 
Or generate true presentation quality graphics. 
Now there is a program that lets you do all this 
and more— new PFS: Professional Plan. 

Advanced Spreadsheet Capabilities. 

Start with your 1 -2-3 worksheet or with 
Professional Plan’s own powerful spreadsheet. 
Professional Plan lets you directly read in and 
write out 1-2-3 Release lA and 2.0 spreadsheet 
formulas and data. With Professional Plan, you 
can build a spreadsheet limited only by available 
memory. Plus, you get 94 formula keywords- 
more than 1-2-3. 

Professional Plan has powerful row and 
column formulas that can replace a whole series 
of individual cell formulas. When you change 
data. Professional Plan’s advanced affected-cell 
recalculation updates only those cells for big time 
savings. It’s simple to consolidate data from 
multipie worksheets, too. Professional Plan even 
has a unique “Goal Seeking” feature that auto- 
matically solves for a goal that you have defined. 

Advanced Macro Capabilities. 

Professional Plan’s powerful programming 


audito r 





CUSTOM 


'Report WHter 


^/^AC3RO EDITOR 

PRESeiMTATION 

GRAPHICS 


language takes macros to a new level. You can 
type In a macro, or let Professional Plan record 
your keystrokes. Editing becomes easy with the 
built-in macro editor. You can also link macros 
to multiple spreadsheets with the macro library 
feature. If you make a mistake, Professional Plan’s 
extensive error handling capabilities tell you 
what the error is and where it is located. 

Built-In Auditon 

Unlike other auditing packages, Professional 
Plan’s Interactive auditor lets you audit, edit, and 
print all your formulas directly alongside your 
data. Now, you can see at a glance if your formulas 
are correct. If necessary, you can change a formula 


r 
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Professional Plan. 




in the cell and Professional 
Plan instantly recalculates while still In the 
audit mode. 

Custom Report Writing. 

Professional Plan gives you an amazing 
choice of built-in report writing options with the 
powerful “View” function. More than a simple 
“Hide/Restore” feature, Professional Plan actually 
lets you display, sort and print any set of rows 
and columns— contiguous or not. For example, 
you can view and print only columns 2, 5 and 
12-20 of your spreadsheet. Then, design a page 
layout with custom headers and footers— even 
custom page breaks-for complete flexibility. 


Presentation Quality Graphics. 
Professional Plan makes it easy to create 
beautiful presentation quality graphics. In fact. 
Professional Plan offers the same superb out- 
put found in Harvard Presentation Graphics for 
your analytical graphs. Choose from over 13 
different graph types with multiple type styles 
and pitch options.Then, print or plot your 
graphs directly with a keystroke-wlthout a 
separate Print Disk utility. 

Easy as a Word Processon 
If you can use a word processor, you 
can use Professional Plan. Enter plain English 
formulas and data directly to a cell— no sep- 
arate editing key is required. Pull down menus 
and extensive context-sensitive “Help Screens” 
make getting started exceptionally quick 
and easy. 

Ihrt of Your Total Office Solution. 

Professional Plan was designed from the begin- 
ning to run on a network. Data can be exported 
directly to PFS: Professional Write for combined 
text, spreadsheet and graphics output. And, you 
can both import and export data from mainframe 
or other products through ASCII. 

Free Trial Size. 

You know you can do a lot with 1-2-3, but 
we think you can do even more with Professional 
Plan. We’re so sure, we’ll even send you a free 
trial size. Just call Software 
Publishing Corporation at 
1-408-848-4391 and ask 
for Operator #16. It all 
adds up to the best 
spreadsheet combi- 
nation yet. 


PFS: Professional Plan. 



■ PRINTER-SHARING DEVICES 



Either of rw'o PCs 
connected to the 
Buffalo XL-256 can 
use either of two 
printers. Signals can 
he routed straight 
through, in a crossed- 
over configuration, or 
with both computers 
sharing one printer. 
The device' s' ability to 
eliminate cable- 
swapping and speed 
up ihroughput with 
print buffering makes 
it an ideal accessory 
for the iltdividual user 
or for very small 
systems. 


ever, you press it while a job is being 
processed, the printer is assigned to “ex- 
clusive" mode, and it becomes unavail- 
able to the other computer until you again 
press the button. 

Three indicators aid in the use of this 
button. Two green LEDs indicate which 
printer is assigned to the computer. A 
third, yellow LED glows when a job is in 
progress. 

A smaller, rectangular push button, la- 
beled “Clear,” halts the current print job 
and flushes the buffer of the XL. lire Clear 
buttons for each of the two computers 
function independently, and flushing the 
buffer associated with one computer will 
not affect that of the other. A power switch 
and a power-on indicator complete the 
front-panel controls. 

The rear panel of the XL-256 has four 
female Centronics-style 36-pin connec- 
tors, one for each input and output port. A 
jack is also conveniently provided for a 


power cable. The XL-256 power supply is 
internal and operates directly from 117- 
volt line current. 

Despite the modest systems that the 
XL-256 supports, its setup can be quite 
complicated. Inside the case are eight DIP 
switches (five are accessible through a cut- 
out in the bottom of the case), which allow 
you to set hardware defaults and match dif- 
ferent types of parallel interface (just when 
you thought a parallel port was a parallel 
port and required no setup!). The instruc- 
tions, although in most places quite read- 
able don't give much help. You'll proba- 
bly have to be clairvoyant to figure out 
what the manufacturer intended. Howev- 
er. the defaults are set so that the XL-256 
works right from the box. 

For very small systems — two PCs and 
two printers — the Buffalo XL-256 can be a 
useful accessory to eliminate cable swap- 
ping and speed up throughput with print 
buffering. 


Cros,spoint Systems 
Inc. 

Crosspoint 8 

As its name (and the name of its manufac- 
turer) implies, the Crosspoint 8 can be de- 
scribed technically as a crosspoint switch. 
You can connect any of its [xirts individ- 
ually to any of its other ports, as with the 
connections made on a telephone switch- 
board (the classic case of a crosspoint 
switch). No operator is required, however, 
because the (irosspoint 8 is entirely elec- 
tronically controlled. Several connections 
can be made simultaneously. 

All the eight switchable ports provided 
by the Crosspoint 8 are serial and function 
bidirectionally as input, output, or both. 
All use six-pin telephone-style modular 
jacks. 

Crosspoint Systems manufactures a 
number of adapters to convert standard 
DB-25 (and AT-style DB-9) connectors to 
modular and supplies eight of the adapters 
(the most u.seful two of the four available 
25-pin styles) with the Crosspoint 8. Eight 
modular-to-modular cables are also sup- 
plied: two that are 20 feet long and six that 
are 6 feet long. You get a complete kit of 
everything you need to set up a full system. 

A software program supplied with the 
Crosspoint 8 controls the various intercon- 
nections between the ports, from comput- 
ers that can be attached to any of the ports. 


FACT 


FILE 


Cros-spoint 8 
Cnksspoinl Systems Inc. 

17l()WillowCrvek Circle 
tugene. OR 97402 
(800) 232-7729 
(.S03) 485-4254 

I jst Price: $.S99 complete with adapters arxl 
cables. 

Requires: Parallel port on lH>st computer; 
256K RAM and DOS 2.0 or later to run soft- 


In Short: A true skiliware-controlled cross- 
ptiint switch that allows individual connec- 
tion of any of its eight ports to any other w iih 
multiple simultaneous connections and pn»- 
kvol conversion supported. 

CIRCLE see ON READER SfcHViCE CARO 
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The real intelligence 
the Crosspoint 8’s 
system lies in the 
‘ 'host' ’ PC attached to 
it. The host receives 
information from the 
Crosspoint 8 through 
a parallel port and 
controls the device 
through a special 
driverlike program in 
the background. If this 
program is not 
running or the host is 
unavailable, the unit 
maintains existing 
connections even if. 
for instance, the host 
crashes. 


Various levels of authorization for control 
are provided. For instance, some PCs may 
be allowed to break into any connection; 
others can only switch ports that are not 
currently in use. Up to 16 different user- 
defined interconnection schemes are sup- 
ported. 

You can choose to run the control pro- 
gram in one of three ways: menu-driven 
and loaded directly from the DOS prompt, 
menu-driven as a memory-resident pro- 
gram activated by “hot keys” (Ctrl-Shift) 
like SideKick, or in a command-driven 
batch mode. Batch mode permits you to 
construct batch files that automatically 
configure the Crosspoint 8 to match each 
application that you run. 

The real intelligence of the system is 
not in the Crosspoint 8 but rather in a PC 
attached to it and designated as the 
"host.” The host receives information 
from and controls the Crosspoint 8 through 
a parallel port. 


A jack is provided on the Crosspoint 8 
to daisy-chain a parallel printer so the host 
does not sacrifice the normal use of this 
parallel port to the Crosspoint 8. This par- 
allel printer is not controlled by the Cross- 
point 8 and cannot be connected to any of 
its serial ports. For the host to have access 
to the switchable ports in addition to con- 
Uolling them, it must also be linked serial- 
ly to the Crosspoint 8. 

To control the Crosspoint 8, the host 
computer runs a special driverlike program 
in the background. If this program is not 
running or the host is otherwise unavail- 
able, the unit will not switch but will main- 
tain existing connections, for instance, if 
the host crashes during use. 

The Crosspoint 8 also operates as a 
form of protocol converter. All the operat- 
ing parameters of each port can be individ- 
ually defined (except for its definition as 
DTE or DCE, which is controlled by the 
modular plug adapter). All configurations 


are made using software. Crosspoint Sys- 
tems supplies a paper worksheet to help or- 
ganize the complex configuration job. 
Each PC attached to the Crosspoint 8 and 
able to switch it requires a copy of the set- 
up information and control software. 

In addition to sharing printers — seven 
PCs can share one serial printer, six can 
share two, five can share three, and so 
on — PCs linked to the Crosspoint 8 can 
share files if your communications soft- 
ware permits such transfers. The Cross- 
point 8 can also link non-PC serial devices 
to one another without a PC being in- 
volved, for instance, connecting a modem 
directly to a printer. 

The Crosspoint 8 is una.ssuming physi- 
cally, just a flat rectangular aluminum lube 
about the size of a modem, I 'A by SVr by 7 
inches, painted black. The eight modular 
jacks fill one end. The other end has a fe- 
male DB-2S connector for the parallel 
printer, a ribbon cable terminating in a 
male DB-25 connector to attach to the 
host’s parallel port (either LPTl or LPT2), 
a jack to plug in the small external Uans- 
former. and three LEDs to monitor its op- 
eration. 


Digital Products Inc. 
PrintDirector MS-1 

Based on a Z80A microprocessor, the 
PrintDirector MS-1, from Digital Prod- 
ucts, combines the features of a protocol 
converter, a printer-sharing device, and a 
print buffer. By itself, it provides seven 



FACT 


FILE 


PrintlMrwior MS-1 
Digital Products Inc. 

108 Water St. 

Watertiiwn . M A 02 1 72 
(800) 243-2333 
(617)924-1680 
List Price: SI .395 
Requires: Scnal or parallel port. 

Ill Short: A resource-sharing device that per- 
mits the sharing of printers and other peri- 
pherals using three pturillcl and two scnal 
ports. It supports pn«(x.*oI conversion, con- 
current printing, and 256K bytes of spcxiling. 
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Saving suj^rt, 


denotes IBM-AT compatibility. 

★ denotes IBM-PCjr compatibility. 

CP— copy protected; NCP— not copy-protected 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 
*..'Keyworks2.0 $49. 

★ ...Alpha/three 1.0 223. 

American Small Business Computers 

^Pro Design II 2.5 (WCPJ 169. 

Application Techniques ... NCP 

.'Pizazz 1.0 35. 

Ashton-Tate ... NCP 

''dBase III Plus 1.1 call 

''Framework I1 1.1 call 

.'Sign-Master 5. 1 fCPj 149. 

✓Diagram-Master 5.01 (CP) 199. 

✓Chart-Master 6.2 229. 

✓Map-Master 1 .0 (CP) 239. 

''MuttiMate3.3l call 

✓MuttiMate Advantage 3. 6 call 

Best Programs ... NCP 
✓PC/Tax Cut (1987 vers, for 1986 faxesj .... 49. 
Bible Research ... NCP 

★ ✓THEWORD3.1 fKJVS/b/e; 159. 

★ ✓THEWORD3.1fA/1VB/b/eJ 159. 

Borland International ... NCP 

★ ✓Turbo Tutor 2.0 24. 

★ ✓Turbo Database Toolbox 1.2 41 . 

★ ✓Turbo Graphix Toolbox 1.0 41. 

★ ✓Turbo Lightning 1.0 59. 

★ ✓Eureka 1.0 59. 

★ ✓Turbo BASIC 1 .0 59. 

★ ✓Word Wizard 1.0 41 . 

★ ✓Turbo Pascal 3.0 w/BCD & 8087 support . . 59. 

★ ✓Turbo Pascal w/Turbo Tutor 75. 

★ ✓Turbo Prolog 1.1 59. 

★ ✓Turbo Prolog Toolbox 1.0 59. 

★ ✓Turbo Jumbo Pack 169. 

★ ✓Sidekick 1.5 51. 

★ ✓Traveling Sidekick 1.0 43. 

★ ✓Traveling Sidekick w/Sidekick 73. 

★ ✓Reflex 1.1 87. 

★ ✓Reflex Workshop 1.0 41 . 

★ ✓Superkey 1.1 59. 

Breakthrough ... NCP 

✓Timeline 2.0 239. 

✓Timeline Graphics 1.0 105. 

Broderbund ... CP 

★ ✓Print Shop 35. 

★ ✓Print Shop Companion 33. 

★ ✓Graphics Library 1 22. 

★ ✓Graphics Library 2 22. 

Chipsoft ... NCP 

★ ✓TurboTax 4.0 (7987 vers, for 1986 taxes) special 

Computer Associates ... NCP 
✓Spreadsheet Auditor 3.0 (check your work) 89. 

★ ✓SuperCalc4 1.0 309. 


PC Connection 
Software Special 

through April 30. 1987 

CHIPSOFT ... NCP 

• ✓HirboTax 4.0 

Benjamin Franklin, a very intelligent man, 
once said that the only two sure things in life 
were death and taxes. Well, there's not a 
whole lot we can do about the first part, but 
TurboTax can make your April 15th a little 
easier. 

• Calculates 30 different forms and 
schedules, as well as 4 supplementary 
worksheets 

• Includes a pop-up calculator (with full 
cut-and-paste features), a notepad, and 
an on-line help facility 

• Planning module contains full 1987 Tax 
Reform Act rules and regulations 


ForthelBM PC.XT.orAT $45. 


Crosstalk Communications ... NCP 

★ ✓Crosstalk XVI 3.61 95. 

✓Remote 1.3 95. 

Dac Software ... NCP 

✓Dac Easy Port 19. 

✓Dac Easy Mate 26. 

✓Dac Easy Base 32. 

✓Dac Easy Payroll 32. 

★ ✓Dac Easy Accounting 45. 

Executive Systems ... NCP 

✓XTREE2.0 34. 

✓Hot 3.0 (DOS uW/fy; 41. 

5th Generation ... NCP 

✓Fastback5.14 89. 

Generic Software ... NCP 

✓Generic CADD 2.0 69. 

✓Dot Plot 18. 

✓Auto Dimensioning 35. 

Hilgraeve Software ... NCP 

✓HyperAccess3.12 89. 

Harvard Associates ... NCP 

★ ✓PC LOGO 2.0 89. 

Hayes ... NCP 

✓Smartcomll2.1 89. 

Infocom ... NCP 

✓Cornerstone 5.2 59. 

Lifetree ... NCP 

✓Volkswriter Deluxe Plus 1.0 69. 

★ ✓Volkswriter 3 1 .0 147. 

Micro Education (MECA) ... CP 

★ ✓Managing Your Money 3.0 115. 

★ ✓Managing the Market 1.0 85. 

MicroPro ... NCP 

✓WordStar Professional Release 4.0 259. 


$700 rebate from Micropro while supplies last. 


✓WordStar 2000 Plus Release 2 $285. 

Microrim ... NCP 

✓R:baseSystem V 1.1 359. 

✓R:base Graphics 1.0 159. 

Microsoft ... NCP 

✓Windows 1 .03 65. 

★ ✓Multiplan 3.0 119. 

★ ✓Chart 2.02 189. 

★ ✓Word 3.1 279. 

★ ✓Project 3.0 239. 

LANGUAGES 

✓Quick Basic 2.01 59. 

★ ✓Macro Assembler 4.0 97. 

★ ✓Pascal Compiler 3.3 175. 

★ ✓FORTRAN Compiler 4.0 289. 

★ ✓C Compiler 4.0 279. 

Monogram ... NCP 

★ ✓Dollars & Sense 2.0 105. 

Nantucket Software ... NCP 

✓Clipper (Autumn '86) 399. 

Nolo Press ... NCP 

★ ✓WillWriterl.O 35. 

Paul Mace ... NCP 

✓Mace Utilities 4.0 59. 

Paperback Software ... CP 

★ ✓VP-Planner 1.3 57. 

★ ✓VP-lnfo1.0 57. 

★ ✓VP-Expert 1 .0 57. 

Personics ... NCP 

✓SmariNotes 1.4 49. 

Peter Norton ... NCP 

★ ✓Norton Commander 1.0 39. 

★ ✓Norton Utilities 4.0 57. 

✓Advanced Utilities 1.0 89. 

Quarterdeck ... NCP 

✓DESQView1.3 65. 

Simon & Schuster ... NCP 

★ ✓Webster's New World Speller 1.3 39. 

★ ✓Webster’s New World Thesaurus 1.0 43. 

★ ✓Webster's New World Writer 1.01 85. 

Softlogic Solutions ... NCP 

^Doub\e DOS A.O (PC concurrency) 35. 

✓Software Carousel 2.0 35. 

✓Disk Optimizer 2.01 35. 

Software Publishing ... NCP 

✓PFS:Personal Publisher 1.0 89. 

✓PFS:First Choice 1.0 109. 

✓PFSiProfessional Write 1.0 119. 

✓PFS:Professional File 1.0 149. 

✓Harvard Presentation Graphics A;02. . . . 239. 

✓Harvard Total Project Manager 2.0 349. 

✓ Harvard Professional Publisher 1.0 409. 

Springboard ... CP 

★ ✓Newsroom 35. 

✓Certificate Maker (NCP) 34. 

✓Newsroom •Pro (NCP.) 79. 

Symantec ... NCP 

✓Q&A2.0 219. 

Ihie BASIC, Inc. ... NCP 

★ ✓True BASIC 2.0 109. 

✓True BASIC Libraries each 32. 

lUmerHall ... NCP 

✓SQZ! 1 .5 (for Lotus compactness^ 49. 


For the IBM-PC (XT & AT) Exclusively. 




service, & smiles. 


^4 Word 1.0 $59. 

.^Note-lt 2.0 (notes on spreadsheets) 49 

WordPerfect Corp. ... NCP 

^WordPerfect Library 1.0 59. 

★ ✓WordPerfect 4. 2 239. 


TRAINING 


ATI ... CP 

★ ^SKILL BUILDER PROGRAMS 

PC-DOS MS-DOS BASIC 

IBM-PC DOS-Reference ('A/CP) . . each 33. 

★ ✓ TRAINING POWER PROGRAMS 

Lotus 1-2-3 WordPerfect dBase III Plus 

WordStar Displaywrite 3 .... each 43. 

Individual Software ... CP 

★ ✓The Instructor II 26. 

★ ✓Professor DOS 33. 

★ ✓Tutorial Set (both items above) 49. 

★ ✓Typing Instructor II 26. 

★ ✓Training for Lotus 1 -2-3 (for vers. 1A &2). . . 37. 

Microsoft ... NCP 

★ ✓Learning DOS any version) 33. 

Simon & Scbuster ... NCP 

★ ✓Typing Tutor III 1.5 33. 

EDUCATIONAL 

Blue Chip ... CP 

★ ✓Millionaire 36. 

Barron’s ... CP 

★ Computer SAT 35. 

Designware ... CP 

uSpeilicopter (ages 6 to adult, reqs. CGA) . . 22. 

Eduware ... CP 

★ Algebra 1.2,3, or A (reqs. CGA) 22. 

Stone & Associates ... CP (reqs. CGA) 

★ ✓My Letters.Numbers.Wbrds ('ages 1 to 5). . 27. 

★ ✓Kids Stuff fages 3 to 8) 27. 

This BASIC. Inc. ... NCP 

★ ✓Calculus 32. 

★ ✓PreCalculus 32. 

★ ✓Trigonometry 32. 

RECREATIONAL 

Electronic Arts ... NCP 

✓Starflight freqs. CGA) 32. 

✓Chessmaster 2000 (reqs. CGA) 32. 

Hayden Software ... CP 

★ Sargon III ^CAess program) 32. 

★ ✓Infocom ... NCP 

Enchanter Moonmist 
Leather Goddesses of Phobos 

Hitchhiker's Guide each 25. 

Zork Trilogy 49. 

Microleague Sports ... CP 

★ ✓Microleague Baseball (reqs. CGA) 25. 

Microprose ... CP 

★ F-15Srike Eagle ^Iregs. CGA) 22. 

★ Silent Service (reqs. CGA) 22. 

Microsoft ... CP 

★ ✓FlightSimulator2.13('reqs. graphics brd.) 32. 



PC Connection 
Hardware Special 

through April 30. 1987 

HAYES MICROCOMPUTER PRODUCTS 
✓Smartmodem 1200 & 2400 

Another famous person once said that no 
man is an island. Alternately, no compKJter 
stands alone. A modem is its link to the rest 
of the computing fraternity, and Hayes 
modems have been around since the 
advent of personal computers. 

• Include all the standard modem features; 
auto-answer/auto-dial/auto-redial, 
speaker, input and output phone jacks, 
works with both touchtone or rotary 
phones 

• Smartmodem 1200 is compatible with 
Bell 103A and 212A standards. 
Smartmodem 2400 is compatible with 
those plus the CCITT V.22bis standard. 
Both Smartmodems adhere to the Hayes 
AT command set 

• Both require software and cable, sold 
separately 


For the IBM-PC. XT. & AT 

Smartmodem 1200 $369. 

Smartmodem 2400 569. 

Smartcom II software 89. 

Computer-to-Smartmodem cable 
(specify serial port size) 15. 


Mindscape ... CP 

✓Balance of Power (reqs. graphics brd.) ... 30. 
iStep Software ... CP (reqs. CGA) 

★ ✓Golf’s Best (P/nehursf or Sf. Andrew's ) .... 19. 

Parlor Software ... CP 

★ ^Bridge Parlor (best Bridge simulation) .... 49. 

Sierra On-Line ... CP 

★ ✓Space Quest (reqs. CGA) 33. 

★ ✓King’s Quest II (reqs. CGA) 33. 

★ ✓King's Quest III (reqs. CGA) 33. 

Simon & Schuster ... CP 

★ ✓StarTrek/Kobayashi 27. 

Spectrum Holobyte ... CP 

★ ^Orbiter (Shuttle simulation, reqs. CGA). ... 27. 

★ ✓GAT0(reqs. CGA) 27. 

Sublogic ... CP 

★ ✓Jet (reqs. graphics brd.) 33. 

XOR ... NCP 

★ ✓NFL Challenge 79. 


1 - 800 / 243-8088 

PC Connection 

6 Mill Street 

Marlow, NH 03456 355M 

603/446-3383 

For the IBM-PC (XT & AT) 


HARDWARE 

Manufacturer's minimum limited warranty period 
is listed after each company name. Some 
products in their line may have longer warranty 
periods. 

AST Research ... 2 years 

AH boards listed (except Piggyback) include a 


FREE copy of DESQView. 

SixPakRus 64k C/S/P $169. 

SixPakPlus 384k C/S/P (fully populated) . . . 209. 
SixPakPremium 256k C/S/P 
(upgrades to 1 Mb or 2 Mb w/Piggyback) . . . call 
SixPakPremium PiOQvback Board 256k . 189 
✓ Advantage Premium 512k S/P 
(upgrades to 1 Mb or 2 Mb w/Piggyback) ... call 
✓ Advantage Premium Piggyback 512k . . 289. 

RAMoage! 256k (upgrades to 2Mbi call 

✓ RAMoaoe! 286 512k (upgractes to 2Mb) ... call 
✓ RAMoaoe/EGA 512k the IBM-ATi call 


AST Premium series boards and RAMpage! 
boards support EMS and fully support EEMS. 


Amdek ... 2 years 

✓Video 310A Amber monochrome monitor 159. 
✓Video 410A Amber monochrome monitor 169. 

✓Color 722 (EGA compaGbte) 499. 

Compucable ... lifetime 

✓Smartmodem-to-AT cable (9 feet) 19. 

✓ 15-foot Parallel Printer cable 27. 

✓2-Position (AB switch box) 39. 

✓3-Position (ABC sw/tobbw) 65. 

Cuesta ... 1 year 

✓Datasaver 400 Watt (backup power unrf). 499 

Curtis ... lifetime 

ACCESSORIES 

✓Printer Stand 18. 

★ ✓Universal System Stand 25. 

CABLES 

Smartmodem-to-PC Cable (9 feet) 17. 

✓Keyboard Extension Cable (3 to 9 fee/) 27. 

✓Extension Cables for IBM Mono Display ... 33. 

✓Prinier-to-IBM cable (9 feef) 17. 

SURGE SUPPRESSORS 

★ ✓Safestrip(6outt9ts) 21. 

★ ✓ Diamond (6 ouffets) 29. 

★ ✓Diamond-Plus (w/FAX&rnoctemprofectori) 41. 

★ ✓Emerald(6ouCtefs;6ftcorq) 36. 

★ ✓Sapphire (3 outlets: EMI/RFI filtered) 47, 

★ ✓Ruby (6 ouftefs, EMI/RFI filtered; 6 ft cord) ... 55. 

★ ✓Ruby-Rus(w/FAX& modem protecfton) .... 65. 

DCA ... 1 year 

^Irma (3270 emulation board) 729. 

Epson ... 1 year 

✓EX-800 printer (80 co/., 300 qos) 469. 

✓EX-1000 printer (f36co/..300cps) 629. 

✓NEWFX-86eprinter(80oo/., 200cps) ... 399 

✓A/EW FX-286e (136 co/., 200 cps) 579, 

✓LX-86 pnnterf^co/., 120cps) 225. 

✓LQ-800 printer (80co/., ISOcps) 519. 

✓LQ-1000 printer (736 co/,, 780 qos) 689. 

✓LQ-2500 printer(736co/., 324 cps) 1089. 

^Phnter-to-IBM cable (6 feet) 15, 


Exclusively. 
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Eversx ... 1 year 

.^Evercom It 1200 Internal Modem $119. 

✓Evercom II 2400 Internal Modem 199. 

Sth Generation ... 6 months 

^Logical Connection 256k 319. 

Hayes ... 2 years 

..-Smartmodem 1200 special 

.'Smartmodem 1200B('w/Smartcom/() call 

.'Smartmodem 1200B (ho software^ call 

.-Smartmodem 2400 special 

.^Smartmodem 2400B (w/Smartcom II) call 

Hercules ... 2 years 

.^Hercules Color Card (CGW; 159. 

r-Hercules Graphics Card Plus 189. 

Intel ... 5 years 

Abct^ Board PC 64k (upgrades to 2 Meg) 239. 
.-Above Board AT 128k ((Upgrades to 2 Meg) 354. 

Above Board PS-PC 64k C/S/P 259. 

-.Above Board PS-AT 128k S/P 379. 

-.Inboard 386/AT (req. cable) Special price 

-•Inboard 386/AT Cable (specriy computed Call 

8087 (for IBM-PC& XT) 114. 

^80287 (for IBM-PC AT & XT 286) 195. 

^80287S (for 8 MHz AT compatibles) 249. 

Kensington Microware ... 1 year 

.-Masterpiece 94. 

-• Masterpiece Renrote 119. 

keytronic ... 90 days 

5151 keyboard (deAuxe^ 169. 

Kraft ... 1 year 

..Joystick Adapter Card 29, 

-•3 Button Joykick 33, 

-.Micromouse 65, 

Microsoft ... 1 year 

-BusMousedOw/ShowPartner 119, 

-■Serial Mouse 6.0 w/Show Partner 129. 

Maclh^O(^K^udesWi^Kiowsar)drrK)use) . . . 369. 
Mouse Systems ... lifetime 

-•PC Mouse with PopMjp Menus 99, 

-■Bus Mouse with PopMJp Menus 109. 

..PC Paint Rus 2.0 57. 

NEC ... 2 years 

-.Multisync monitor ((EGA compatiite; 589, 

-•GB-I Board ('supports 640x480 res., deludes Dr. 
Hato 11 & drivers for Autocad& Lotus 1 ■2-3) . . 399. 

NSI Logic ... 3 years 

-■Smart EGA 299. 

Orchid Technologies ... 2 years 

Tiny Turbo 286 call 

-■ PC Turbo 286ew/1 Meo call 

Turbo EGA call 

- Jet 386 869 

Practical Peripherals ... 5 years 


-MicrobufferMini()Mra/fe/prjr7fPui5ferw/728/d 79. 
-Microbuffer Inline (joara/te/ prir)t buffer w/256k)' 1 49. 
-Microbuffer Inline |'serja/pr*f7f buffer w/256/(; 149. 

Princeton Graphics ... 1 year 
-MAX-12E Ambermonochromemonitor . . . 179. 

-HX-12E (EGAcompafibte^ 539. 

SMA ... SCMay money-back guarantee 
PC-Documate Keyboard Templates: 

-DOS/Basic 3.0-3. 1 WordStar 

-Lotus 1-2-3 -WordStar 2000 


-Symphony -MultiMate 

-dBase III -WordPerfect 


each $12. 


Toshiba ... 1 year 

-P321 S/P printer (80co/., 276cpsj 479. 

-P351 S/P printer Mod 2 ('736 CO/., 288 cps| . 949, 
Toshiba T1 100 PLUS Laptop Computer. ... call 
Toshiba T3100 Laptop Computer call 

Tseng Labs ... 1 year 

-EVA 480 (supports 640x480 res., includes Dr. Halo 
II & drivers for Autocad& Lotus 1'2’3) 399. 

Video? ... 2 years 

-VEGA Deluxe (supports 640x480/ 379. 


DRIVES 


DISKS 


All disks have a lifetime warranty. 

DS/DD Disks for the PC & XT (40 TPI). 
*^Fu\\MD2D(10disksperbox) $12. 

* - Verbatim Datalife (70 disks per box) 15. 

♦ -Maxell MD-2(70dis/csperbox) 15. 

DS/High Density Disks for the AT (96 TPI). 

-Fuji (70d«/cs per boxj 24, 

-Verbatim (70 drs/cs per boxj 27. 

-Maxell (70 diste per (box) 27. 

SVa" Double-Sided Diskettes (720k) 

Sony (10 disks per box) 23. 

MaxeW (10 disks per box) 23. 


Controi Data Corp. ... lyear 

70 Meo (formatted capacitvl Int. Hard Drive for 

IBM PC or XT (w/Westem Digital confnalfer & 
cables. & Wren Manager II software. 28 ms) 1069. 
- 70 Meo (formatted capadtvl Int. Hard Drive for 
IBM AT fw/Wren Manager II software. 28 ms) 997. 


IOMEGA ... 90 days 

-Bernoulli Box 20 Meg W/PC2 card 1849. 

10 Meg cartridge 57. 

-Bernoulli Box 40 Meg W/PC2 card 2449. 

20 Meg cartndge 79. 

-PC2B (Bootable) Card 229. 

Bernoulli Box Care Kit 79, 

Mountain Computer ... 1 year 

Drive Card 20 Meg (80 msj 499. 

Drive Card 30 Meg (78 ms) 589. 

Seagate ... 1 year 

20 Meg Internal Hard Drive (w/HDC controller 

and cables. 65 ms) 339. 

20 Meg Internal Hard Drive (wAVesfem Digital 

controller and cables. 65 ms) 369, 

30 Meg Internal Hard Drive (w/Adaptec RLL 

confro/ter and cabfes, 65 ms) 429. 

-AT 30 Meg Internal Hard Drive (w/cables & 

instructions. 39 ms) 589. 

TEAC ... 1 year 

PC. XT 360k Drive (5V4"ha/r-/7e^hf) 109. 

Toshiba ... 1 year 

PC.XJ360kDr\ve(5V4'’ half-height) 109. 

-AT360kDrive(5y4''ha/f-be(ghf) 117, 

-AT 1 .2 Meg Drive (5V4'' half-height) 135, 

Western Digital ... 1 year 

ReCard20 Meg (w/XTiREE. 80 ms) 499. 

MEMORY 

64k Upgrade Set (750 ns. sef o/9) 12. 

- 256k Upgrade Set (750 rTS. setofO) 29. 


1 - 800 / 243-8088 



PC Connection 

6 Mill Street 
Marlow, NH 03456 
603/446-3383 


355M 


MISCELLANEOUS 

* -CompuServe information Service 

(includes subscription, manual, $25 usage credit. 


monthly publications) 24. 

* -Dow Jones Membership Kit 24. 

innovative Concepts 

*-Flipn' File50(7)oJds50dsks) 16. 

* -Flip Sort (ho/ds 70 dsks) 15. 

PC Connection 

* -Computer Toolkit (aU the tools you need to go 
with your PC in a software style binder) 29. 


OUR POLICY 

e We accept VISA and MASTERCARD. 

e No surcharge added for credit card orders. 

• Your card is not charged until we ship. 

• If we must ship a partial order, we never charge freight 
on the shipmentfs) that comptete the order, 

• No sales tax. 

e Al U.S. shipments insured: no addPonat charge. 

e APO/FPO orders usualy shipped 1st Class Mai 

• Alowl week for personal and company checks to dear. 

• UPS Nexi-Day-Air available. 

• COOmax. SI 000 Cash or certified check 

• 120 day limited warranty on all products.* 

• To order, cal us anytime Monday thru Friday 9:00 to 
9:00, or Saturday 9:00 to 5:30. You can call our business 
offices at 603/446-3383 Monday tfirough Friday 9:00 to 
5:30. 


SHIPPING 

Note: Account on net terms pay actual shippng. 

Continental US: 

• FormonitofS, printers, and drives, add 2% tor UPS 
ground. Cal for UPS 2nd-Day $ Next-Day-Air. 

• For computers, pay adual charges. Cafl for UPS 
2nd-Oay & Next-Day-Air. 

• For aH other Kerns, ai^ $2 per order to cover UPS 
Shipping. For such items, we automaticaly use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

• For monitors, pnnters. arxf drives, actud UPS Blue 
charge will be added. For all other items, add S2 per 
order 

Alaska and outside Continental US: 

• Can 603/446-3383 forinformaiion. 


For the IBM-PC (XT & AT) Exclusively. 



‘ DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ITEMS HAVE MANUFACTURERS WARRANTIES UP TO FIVE YEARS 



PC Rjwer. 


Sparks will flyl 

T here’s nothing like a bolt out of the blue to put a bolt 
into your Blue. But the one thing you don’t need is 
a hair-raising experience. That’s why high-powered 
micro users turn to the thunderstmck town of Marlow, 

NH (pop. 546) for all their add-on and software require- 
ments. 

We understand that there’s no reason to wait around 
100 milliseconds for something you 
could do In 50. Or to be running only 
1 prc^ram at a time when you could 
be running 20. Our sales consultants 
combine expert knowledge and the 
occasional hot flash of genius to 
make sure that the products you 
want fit into your existing configura- 
tion. Qve us a call before you buy, 
and we’ll make sure you don’t get 
burned. (Chalk it up to our animal 
instincts). 

Bytes make right 

'rbu want more speed? More dri\e? 

More RAM tough power? M)u want to 


blow the ports off your PC? Talk to the people who gave 
brute force a good name. Wfe’ll electrify your CPU, run 
tings around your resolution, and manhandle mountains 
of memory into your micro. 

And, our prices are proof there’s strength in numbers. 
We can muscle up your micro without bludgeoning your 
budget. So stop letting those power users push you 
around, already. Show your stuff. Give us a call. 

Lighten upl 

As any politician will tell you, if you 
want power, you first must acquire 
an other-worldly glow (or at least a 
good tan). Well, there’s an easier way 
to light up your life — just tune in 
and turn on your PC Connection 
micro flashlight. It’s free to anyone 
who places an order of $750 or mote 
between now and June 30. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure what 
you want is in stock. 



For the IBM-PC (XT & AT) exclusively. 
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■ PRINTER-SHARING DEVICES 



The design of the PrintDirector MS- / allows several ports to he simtdtaneously connected to each 
other. The device can be programmed to give any PC access to the first available printer. 


ports — four serial and three parallel — that 
can exchange data in almost any arrange- 
ment. The MS- 1 parallel ports are bidirec- 
tional (they function as input and output) 
and can be connected either to PCs or to 
printers. Two or three PrintDirector MS- Is 
can be cascaded to provide up to 1 7 ports, 
all under intelligent control. 

The MS- 1 acts as a protocol converter 
in that all of the communications parame- 
ters of its serial ports are programmable. 
Although two serial ports can be separately 
set up. the other two ports mast have iden- 
tical settings of bit rate, word length, pari- 
ty, stop bits, handshaking (XON/XOFF or 
hardware), and even pin-out (as either 
DTE or DCE). Conversion between the 
protocols of the different ports, including 
changing parallel to serial and vice versa, 
is completely automatic. 

As a print buffer, the MS- 1 provides 
60K , 250K , or 500K bytes of memory (de- 
pending on model) for data spooling. The 
buffer is dynamically allocated between 
ports depending on activity. While one 
port can u.se almost the entire 5(X)K bytes 
of RAM. at least IK is always reserved to 
each individual port so that in no case — ex- 
cept the entire buffer filling up — will any 
computer output suffer a delay in waiting 
to use a printer. 


The design of the MS- 1 allows any port 
to be connected to any other port or group 
of other ports. Several such connections 
can be made simultaneously. In addition, 
the MS- 1 can be programmed to give any 
PC access to the first available printer or 
any particular printer. PCs can also com- 
municate to modems or other PCs through 
the serial connections. 

All of the switching is controlled 
through software by injecting command 
codes — character sequences preceded by a 
user-definable attention character, normal- 
ly a tilde — into the data stream. This soft- 
ware control rates as the most versatile and 
feature-laden of the devices examined 
here. 

All ports are identified by one or mote 
names, which you define to suit your 
needs when you set up the system. When 
references ate made to a port, you only use 
as many characters of the name as ate 
needed to unambiguously identify it. Am- 
biguous references ate handled like wild- 
cards: all ports sharing the ambiguity are 
connected. 

For instance, if you have two ports 
called Ep.son and IBM, a single character 
would be sufficient to identify which one 
you wanted to use. However, if you called 
the pons Epson Printer and IBM Printer, 


making a reference to Printer (or an abbre- 
viation thereof) would automatically ac- 
cess both. 

As with most printer-sharing devices, 
the MS- 1 determines the end of a print job 
by a pause in the data stream. You can pro- 
gram any period from 1 second to 255 sec- 
onds or infinity. 

The MS- 1 also offers facilities to send 
lead-in sequences (for instance, printer ini- 
tialization codes) and end-of-job codes 
automatically to the appropriate devices, 
all keyed to the port assignment. 

As would be expected from a device as 
versatile as the MS- 1 , programming it can 
be complex. The job is not facilitated by 
the instruction manual, however, which 
seems organized more by stream of con- 
sciousness than by logic. Digital Products 
includes an auto-in.stall program to simpli- 
fy matters and allow you to make all the 
setup adjustments from your PC. Alterna- 
tively, you can assign ports and change 
communication settings using the eight 
front-panel switches and LEDs of the MS- 
I (a task actually much easier than wading 
through the instructions would lead you to 
believe). Configuration information is 
stored in CMOS memory that is kept alive 
when the MS-1 is turned off by an internal 
rechargeable nickel cadmium battery with 
sufficient reserves to keep that data (but 
not the information in the buffer) intact for 
a month or so. 

Physically, the MS-1 is cleverly de- 
signed and well made. The entire system, 
including the self-contained power supply, 
fits into a blue metal box that's about 3‘/2 
by 1 2 by II inches, not counting its Vi- 
inch rubber feet. On the whole, it’s little 
mote than one big, cleanly laid-out printed 
circuit board. 

The serial ports all use female DB-25 
connectors, and the parallel ports are 
equipped with female Centronics-style 36- 
pin connectors. Only the eight blue front- 
panel push buttons are disconcerting; press 
one. and the whole bank dips rather omi- 
nously. 

At nearly $ 1 ,400, the MS- 1 is the most 
expensive device of this group, and its cost 
alone might give you second thoughts. It 
is, however, al,so the most versatile print- 
er-sharing device and still offers consider- 
able savings over dedicating one printer to 
every computer. 
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SHARE PRINTERS 
AND BUFFER PRINT JOBS 
mH ONE VERSATILE UNIT 


Print Master from BayTech is 
an intelligent printer controller 
that connects between your 
computers and printers. It allows 
you to share one printer 
automatically, contervd for 
multiple printers automatically, 
or switch between several printers 
by sending a simple code, rK>t 
by changing cables. Plus, Print 
Master's generous built-in buffer 
spools data until your printers 
can receive it. 

Because Print Master is a very 
flexible device, you can set it up 
to fit your application, even if 
your application changes. 

YOU SET UP 
THE IN-OUT PORTS 


You coi^gure Print Master’s 
ports for any combination 
printers and computers by 
answering questions from easy-to- 
follow menus. For example, 
with the ten port Print Master, 
nine computers can share one 
printer, eight computers can 
share two printers, seven 
computers can share three 
printers, and so on, to one 
computer which can share nine 
printers. You can also menu-select 
the disconnect time-out, form 
feeds, etc. and on serial models, 
the configuration of individual 
ports to traitslate for printers 
and computers using 
different configurations. 



BayTech 



nmrCarvotrr 



1 

FYlnt Master 710C 


512K OR ONE MEGABYTE 
BUFFER KEEPS YOU WORKING 
INSTEAD OF WAITING 


Since Print Master can accept 
data faster than your printer (up 
to 19.2KB serial or 5, OCX) 
characters per second parallel), 
you can send a print job to 
Print Master’s standard 512K 
buffer and then go on to another 
project. All users connected to 
Print Master can send data to 
this common pool buffer, ar^l 
they can be doing it 
simultaneously, even if no 
printer is available. Data is 
stored in the buffer 
until it can 


be sent on a first-job-in first-job- 
out basis to the selected printer. 
If you need more memory than 
512K, Print Master is optionally 
available with one megabyte 
buffer. 

If several users are sharing 
one printer, printer sharing via 
Print Master is completely 
automatic. There are no codes 
to send. You simply perform 
your normal print operation. If 
you are sharing several identical 
printers, connection 
is also 



automatic. Again, you perform 
your normal print operation and 
are connected to the next 
available printer on a first-come- 
first-serve basis. Print Master 
will send data to all printers 
simultaneously to keep your 
printers running at full capacity. 

If you are sharing several 
different printers, such as a 
laser-jet, a dot matrix and a 
plotter, and you wish to select a 
specific printer, you do your 
normal print routine and also 
send a printer select code (which 
you can define yourselO before 
the first characters of your data. 
The data is then routed to the 
selected printer. It’s that easy. 

PARALLEL, 
RS-232C0R 
RS-422A MODELS 

706A (6 parallel ports), $795 
706C (6 serial ports), $795 
708C (8 serial ports), $895 
71CX: (10 serial ports), $995 
706D (4 paraIleI/2 serial), $795 
708D (6 paralleI/2 serial), $895 
706E (4 serial/2 parallel), $795 
708E (6 serial/2 parallel), $895 
710E (8 serial/2 parallel), $995 
708F (4 serial/4 parallel), $895 
710F (6 serial/4 parallel), $995 
All above models have standard 
512K buffers. 

Additional 5(X)K buffer, $249 
RS422A for distances up to 
4,000 feet now available on 
some modek. 

WANT DETAILS? 

Call or write BayTech at P.O. 
Box 367, Highway 603, Bay 
Saint Louis, Mississippi 39520, 
USA. Telex 910-333-1618. 
Phone 601-467-8231 or 

800 - 523-2702 


Bay Technical Associatbs, inc 

DATA COMMUNICATIOSS PRODUCTS 


CIRCLE 214 ON READER SERVICE CARD 




■ PRINTER-SHARING DEVICES 


Extended Systems Inc. 
ShareSpool ESI-2076 

Based on a Z80 microprocessor. Extended 
Systems’ ShareSpool ESI-2076 is an intel- 
ligent printer-sharing system that incorpo- 
rates a 256K-byte buffer that’s expandable 
to 5I2K. It accommodates up to seven 
computers, mediating their demands to a 
single printer. 

All devices attached to the ShareSpool 
use serial signals. The seven input ports 
from computers are equipped with modu- 
lar connectors; the output to the printer 
uses a female DB-25 jack. (Another simi- 
lar printer-sharing system that uses parallel 
signals is available from Extended Sys- 
tems as the ShareSpool ESI-2078.) Ex- 
tended Systems supplied sufficient adapter 
cables with the ShareSpool to connect a 
full system. The company will also supply 
cables separately and includes instructions 
in the manual for making your own. 

All computer connections are simulta- 
neously active and can receive data con- 
currently. All data bound for the printer is 
spooled separately in the RAM of the 
ShareSpool until the completion of the 
print job, marked by a pause in the flow of 
data of more than 10 seconds (or other 
user-definable period). Multiple print jobs 
are queued in a first-in, first-out sequence. 

T^e memory of the ShareSpool is parti- 
tioned dynamically, so each print job uses 
only as much as it needs. The whole of the 
unused memory is available to each job. 

The operating parameters of each serial 
port are set by using three banks of eight 



FACT 


FILE 


ShareSpool ES1-2V76 
Extend^ Systems 
P.O.Box 4937 
6062 Morris HUILn. 

Boise. ID 8371 1 
(208)322-7163 

List Price: S995 with 236K RAM buffer, ad- 
dilioiialS100far3l2K RAM buffer. 
Requires: Serial port. 

In Short: A serial-only device that allows up 
to seven PCs to share a single printer with 
concunent printing and a 236K-byte print 
spooler. 

cinCLEees on headcb senvicr cabo 



The micropr<K'essor in 
the ShareSpool ESI- 
2076 recognizes a 
limiled repertory of 
commands embedded 
in the characters sent 
to it for printing. 

These commands let 
you designate an end- 
of-job reset string, 
print multiple copies 
of a single job without 
tying up the 
originating computer, 
assign high priority to 
multiple printing jobs, 
and switch off the 
detection of 
ctmimands until the 
current job is done. 


DIP switches behind the front panel of the 
ShareSpool. All ports support speeds be- 
tween 300 and 9.6(X) bits per second. The 
manual recommends setting all ports to a 
word length of eight, no parity, and one 
stop bit, although other settings are also 
available. 

Both hardware and XON/XOFF hand- 
shaking are supported. In the computer-to- 
ShareSpool connections, handshaking ap- 
pears to be necessary only when the entire 
buffer is full; otherwise the serial connec- 
tions are always active and operate at full 
speed. 

The microprocessor in the ShareSpool 
also recognizes a limited repertory of com- 
mands that are embedded in the characters 
sent to it for printing. The system uses an 
unchangeable attention string of period- 
comma-colon (.,:), which is unlikely to 
occur in normal text. 

One command changes the timeout pe- 
riod representing the end of a print job 


from its factory default of 10 seconds to 
any period up to 255 seconds. A second 
command allows you to designate an end- 
of-job reset string, which is sent to the 
printer at the conclusion of each print job. 
The default is a form-feed. 

Two commands allow you to print mul- 
tiple copies of a single job (up to 255) with- 
out tying up the originating computer. One 
assigns high priority to the multiple print- 
ing job. so that finishing all copies takes 
precedence over other multiple-copy jobs. 
Low priority allows other jobs to interrupt 
after each copy has printed. All individual 
print jobs and the first copy of a multiple- 
copy run are treated as high priority. 

■Hre final command switches off the de- 
tection of all commands until the conclu- 
sion of the current print job. This is useful 
in graphics printing and “cascading” 
ShareSpools (connecting the output of one 
to the input of another). 

One hardware control is provided, a 
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What Do These Five 
Computers Have In 
Common? 



IBM XT ™ 


milinnmMim ■ 

IBM AT™ 



CXJMPAQ ' 





They All Use 
The Same 
Printer! 


DATA MANAGER 64K 

*495 


(OEM) 



The DATA MANAGER PLUS 256 $595 (OEM) 

Connect Up lb 5 Separate Computers To One Laser Printer 
Printer Sharing— The Simplest ^rt Of Local Area Networks 


The Fastest Processing From All 5 
Computers At Same Time 
Buffering From 64K to 1.2 Megabytes of 
Dynamically Allocated Spooling 
Easy to Install and Use 
Automatically Queues and Distributes Data 
Elach Port Independently Selectable from 
300 to 38.4K Baud 


• Use Up To 250 Ft. From Computers 

• National 800 Support Number 

• Serial & Parallel Interfacing Capability 

4* Compatibility of computer & software will not be 
affected by installation of a Data Manager where 
software & printer are presently working. 

IBM AT. IBM XT reglsiered irademarkt of loternational ButincM Mtchinc* Corp. 

Compat) rogiatorvd tradeoarkt of Compaq Computm Ine. Macietoah rcfiftorad 
trademark of Apple eomptiler loc. 


INTEGRATED 

* B marketing 

■ = * ^ORP. 


CALL For Dealei; Corporate & OEM Discounts 
and More Information 

1031 E. Duane, Suite H, Sunnyvale, Ca. 94086 
(408) 730-1112 800-621-0854 ext. 309 


THE INTERFACE SPECIALISTS 
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PRINTER-SHARING DEVICES 




Printer-Sharing Devices: 
Summary of Features 

(In ascending price order) 




INPUT 




OUTPUT 

ProlKt/ 




Input 

Buffer 



Manufacturer 

List grin 

Type 

Connections 

arbitration 

size 

Type 

Connections 

EasyPilnt 

$74.95 (manual 

15 serial* 

N/A 

Concurrent 

Unlimited 

2 serial* 

N/A 

Serw Technology 

arid disk) 

$159.95 (two-PC kH) 




(disk) 

3 parallel* 


Auto Six Shootor 

Black Bck Corp. 

$465.00 

6 parallel 

Centronics 

Scanned 

None 

1 parallel 

Centronics 

Buffalo XL-2S6 

Buffalo Products 

$465.00 

2 parallel 

Centronics 

Concurrent 

256K 

2 parallel 

Centronics 

[^Logical Connection 
Fifth Qerieration 

$495.00 (256K RAM 
buffer) 

4 serial 

DB-25F 

Concuirent 

256K 

Bidirectional 

□6-25^ 

Systems 

$595.00 (51 2K RAM 
buffer) 

2 parallel 

DB-25M 



2 parallel 

DB-gSpl 

CroespointS 

$599.00 

8 serial 

Modular 

Concurrent 

None 

Bidireclionai 

DB-25F^ 

Croeapomt Systems Inc. 






1 parallel 

DB-25F^ 

Caretaker Plus 
CTP^/2S6 

Rose Electronics 

$695.00 

8 parallel 

Centronics 

Concurrent 

256K 

1 parallel 

Centronics 

WMtem Telematle 

$895.00 

6 serial 

DB-25F 

Scanned 

256K 

1 serial 

DB-25M 

PSU41B 

Western Telematic Inc. 






1 parallel 

Centronics 

ShareSpool ESI-2076 

$995.00 (256K RAM 

7 serial 

Modular 

Concurrent 

256K 

1 serial 

DB-25F 

Extended Systems 

buffer) 

$1 .095.00 (512KRAM 
buffer) 







PrlntCMreetor MS-1 

$1,395.00 

4 serial 

DB-25F 

Concurrent 

256K 

Bidirectional 

DB-25F^ 

Digital Products Inc. 


3 parallel 

Centronics 



BidirectionaJ 

Centronics D36F^ 
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— indicaiM Edtiorli Choice. O— Mo N/A — Not appiicablerfesyPr/nr tea software-only product that cen handle up to 15 oomputers and/or Sprinters, up to a total of tSdevioee. 

^Inpul porVconneclar can also function as output porVconnedor. 


single push button on the front panel of the 
ShareSpool that aborts the current print job 
(but leaving those following unscathed). 
When you press the button, the printer is 
sent a message “*** Job Aborted by User 
**♦” and a form-feed. 

When nothing is printing and the Share- 
Spool is idle, this same switch elicits a di- 
agnostic self-test. The test results are dis- 
played very simply; if the ShareSpool 
passes, a nearby LED glows green; if it 
fails, the same L£D glows red. 

The ShareSpool is packaged in a natu- 
rally finished rectangular extruded alumi- 
num tube, IVi by 6 V 2 by 13 inches with 
blue-painted end caps. Tlie front panel is 
adorned with the solitary square black 
Abort/Test push button and the two-color 
LED used in testing. The rear features an 
on/off toggle switch, the seven modular 
connectors, the DB-25 jack, and a DIN- 
jack that receives power from an outlet- 
mounted transformer. 


Fifth Generation 
Systein.s 

Logical Connection 

Fifth Generation Systems’ Logical Con- 
nection supplies an unusual and, seeming- 
ly, almost illogical array of connectors; 
four serial ports, two parallel input ports, 
and two parallel output ports. Otherwise, 
no push buttons, controls, blinking lights, 
or navigational beacons are visible on the 
long, flat, I- by 14- by 5-inch box. A white 
power supply brick plugs into one end. 

The logic of the system is brought to life 
by the Z80 microprocessor inside. The 8- 
bit CPU allows the ports of the Logical 
Connection to be patched together in al- 
most any arrangement, making protocol 
conversions along the way. Multiple Logi- 
cal Connections — up to 45 units spanning 
up to 4,(XX) feet of twisted-pair cable — can 
be daisy-chained and run cooperatively, 
effectively yielding approximately 3 1 5 lo- 


cations to plug in peripherals. 

The intelligent design of the Logical 
Connection (intelligent because of its mi- 
croprocessor base; we’ll let you judge the 
abilities of its engineering) permits you to 
connect it to both your PCs and your print- 
ers by either serial or parallel ports, and the 
CPU makes sense out of everything. It 
even translates serial port data rates, word 
lengths, and parities and handles both 
XON/XOFF and hardware handshaking it- 
self. 

The system is entirely programmable, 
so you can switch the connection between 
any two ports on the fly merely by sending 
an eight-character control string (which 
you define yourself) to let the Logical Con- 
nection know what to do. The Z80 micro- 
processor is fast enough to handle all the 
ports at normal communication rates with- 
out performance degradation. When si- 
multaneous requests ate made to print to a 
port, the standard 256K-byte or optional 
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'EasyPrtnt can control this number of inputs/outputs on Its host 
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Logical Connection 
Fifth Generation Systems 
909 Electric Avc., #308 
Seal Beach. CA 90740 
(800)225-2775 
(213)493-4483 

List Price: $495 for 256K; $595 for 51 2K. 
Requires: Serial or parallel port. 

In Short: A resource-sharing device that per- 
mits the sharing rrf* printers and other peri- 
pherals using four serial ports, two p^lel 
input ports, and two parallel output ports. It 
supports (xotoool conversion, coiKurrent 
printing, and 256K bytes of spooling. 
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5 1 2K-byte memory is used for buffering, 
absorbing primer-bound data until the de- 
vice becomes available. 

The entire setup procedure is handled 
by menu-driven firmware contained inside 




BACKS UP PROTECTED 
SOFTWARE. 

The backup insurance you need to 
protect your software investment. 
COPY II PC makes a floppy backup of 
most protected software quickly and 
easily. (We update COPY II PC regu- 
larly to handle new protections; you as 
a registered owner may update at any 
time for $15 plus $3 s/h.) 

RUNS PROTECTED 
SOFTWARE FROM YOUR 
HARD DISK. 

COPY II PC makes using your hard 
disk as convenient as it should be. No 
longer will you have to keep your floppy 
disk in drive A with some of the most 
popular business software. Call for 
current list. 


MINIMUM 

REQUIREMENTS: 

IBM PC. XT, AT. 256K jr and most 
compatibles. One or two disk drives. 

128K memory (all available memory 
fully supported). 

Call 503/244-5782, M-F, 8-5 (West 
Coast time) with your in hand. 

Or send a check for 
$39.95 U.S. plus $3 s/h. $8 overseas. 

$ 39.95 

Central Point Software. Inc. 

9700 S.W. Capitol Hwy. #100 
Portland. OR 97219 

CenhrdFbmt 

Sofhvane 


Backup utilities also availat^ for the Macintosh. Apple 11, Commodore 64/128 and Atari ST. 


PC TOOLS NOW AVAILABLEI 

Put all the most popular disk utilities (even undelete) together with a powerful DOS 
interface. Then make them resident and you have PC Tools. PC Tools lets 
any DOS command within any other running program. Just $39.95 plus " 


is you run nearly 
$3 s/h. 
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How to search 
5,000 text files 
in five seconds? 

ZylNDEX 

V Yovr partonal rosaarchar 



Tha ultlfnata personal computer Information 
retrieval software. Find any information created by 
the popular word processors or ASCII files, in seconds- W without havingtosetup 
a database or do programming. Scan a 20 Mbyte hard disk ^ or a collectior: of floppies 

and instantly display all occurrences of a name, a produa, a phrase, a number, or anything 
else you need to find. Save hours of manual searching. 

FEATURES 

• Comprehensive searches create a search request with any combination of AND. OR, 
NOT. and WITHIN (WITHIN refers to how far apart two words or phrases can be — up to 
30.000 words). 

• Wild Cards, for example; type "micro* “ to gel (microcomputer, microcomputing, 
micro-processor, etc.). • Mark and Save retrieved information to create a new file. 

• HIghllahts search-words and phrases in retrieved text. • On Line Help Menus. • Flr^ 
Fun^lon automatically displays search topic in the retrieved file. • Phrase Search, in 
addition to single word search. 

SYSTEM REQUIREMENTS MINIMUM 

• 256K • Two Disk Drives • DOS 2.0 or above • Designed for IBM PC. XT. AT. compatibles, 
and most MS-DOS computers. 

ZylNDEX Professional t29S ZylNDEX Plus $695 

Searches up to S.OOO files Searches up to 1 5,000 files 

with LAN capabilities. 

233 East Erie Street Chicago. Illinois 6061 1 
(3 1 2) 642-220 1 • (800) 544-6339 For orders and information 


ZylNDEX Standard $145 

Searches up to 500 files 


ZyLAB 

lw Corporation 
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The 8‘bit CPU allows the Logical Connection's ports to be attached in almost any arrangement. 
Multiple Logical Connections can be daisy-chained to yield 315 places to plug in peripherals. 


the Logical Connection itself. This pro- 
gram is accessed through the first serial 
port of the device by sending an Escape 
code within IS seconds of powering up the 
unit. Fifth Generation Systems supplies a 
primitive terminal emulator and a serial ca- 
ble to talk to the box. You can also use a 
dumb terminal or other terminal emulation 
program to set things up. The unit auto- 
matically deciphers the bit rate and other 
parameters of the serial signal, so you 
don't even have to worry about the initial 
port configuration. 

Setup involves defining which device is 
connected to each port. In the case of serial 
ports, the basic communications parame- 
ters are set first. Timeout periods for clos- 
ing print files and character strings to 
switch ports are also fixed at this time. All 
configuration memory is retained by a 
small lithium battery that Fifth Generation 
Systems claims (with wild optimism) will 
last up to 10 years. Two and a half years is 
more like it. 

In a typical configuration, the Logical 
Connection can be connected as if it were a 
standard parallel printer to two PCs 
(through the parallel input ports), to two 
parallel printers (through the parallel out- 
put ports), and to any other combination of 
printers and computers through the four se- 
rial ports. If mote than one Logical Con- 


nection is daisy-chained, the fust serial 
port is given over to that link. 

The Logical Connection is capable of 
yeoman duty as either a mete printer-.shar- 
ing device or as a more versatile tangle 
eliminator. With communications soft- 
ware just slightly more elaborate than the 
terminal emulator supplied with the prod- 
uct. the Logical Connection might even be 
used for shifting files between PCs 
(through the serial ports), as well as han- 
dling plain printouts. We're actually 
tempted to call it something more than log- 
ical — maybe inspired. Our only complaint 
is the lack of any mounting scheme for the 
flat metal package. 


Rose Klectronics 
Caretaker Plus 
CTP-8P/256 

Rose Electronics, maker of the Caretaker 
Plus CTP-8P/256, manufactures a full line 
of printer-sharing devices (as well as ordi- 
nary port switches and exotic networking 
components) with either four or eight 
ports, serial or parallel interfaces, with or 
without internal buffers from I6K to 'A 
megabyte . The Caretaker Plus tops the list, 
equipped with eight parallel input ports, a 
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CaraUker Plus CTP-8P/256 

Rose Electronics 
P.O. Box 742571 
Houston. TX 77274 
(713)933-7673 
Ust Price; S695 
Requires: Parallel pons. 

In Short: An intelligent device (or sharing 
one parallel printer among eight PCs with an 
internal spooler perrnanently partitioned to 
give a 32K-byte buffer to most of its inputs. 
crnCLE ear on reader service card 


single parallel output port, and 2S6K bytes 
of memory for print spooling. 

The Caretaker Plus is an intelligent 
printer-sharing device that's based on an 
Advanced Micro Devices P8031 chip. It 
can simultaneously receive data on all 
eight input ports, buffer the data, and route 
each print job on a ftrst-in, first-out basis to 
the printer. 

■The Caretaker Plus's internal buffer is 
permanently, and somewhat arbitrarily, 
partitioned among the input ports, howev- 
er, with six each receiving one-eighth of 
the total RAM and two sharing another 
eighth. (The device apparently uses the re- 
maining one-eighth for system operation 
and overhead. ) 

The Caretaker Plus determines the end 
of a print job by the lapse in the data stream 
from the associated input. The default set- 
ting for the timeout period is set at 10 sec- 
onds, but you can change it to any full-sec- 
ond interval between 1 and 99 seconds 
when the device is configured. 

The rather plain rectangular case of the 
Caretaker Plus, which measures 4 by 10'/2 
by 5'/2 inches, is attractively finished in 
two-tone beige. Inside, the device is ele- 
gantly engineered, using one small circuit 
board for its power supply and main pro- 
cessor with separate daughtercards for 
each input, the output, and buffer memory 
componentry. 

The rear panel of the case is filled with 
nothing but jacks — eight female Centron- 
ics-style 36-pin connectors and a DlN-jack 
for attaching an external wall-mounted 
transformer. You can thus easily connect 
PCs to the Caretaker Plus using normal 
printer cables. The manufacturer also sup- 
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PROBLEM: There’s just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 



Now you can keep up to 10 programs 
loaded and ready to run. 

Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a produa fisr them. 

But if youVe someone who 
depends on many packages, all 
the time— someone who’d use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 

Why call it “Software 
Carousel”? 

In some ways, Software 
Carousel works like the slide 

G ‘ Ktor youVe used to. You 

a handful of piaures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here’s how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don’t bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it’s just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 

Reach deep into expanded memory. 

This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 


card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when theyVe not in use. And 

switches them back out when 
you want them. It’s fast, effic- 
ient, and easy. 

If you want. Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for storage, and 
go to work. 

Sidekick, Superkey 
and Ready. All at the 
same time. 

You know what happens if 
you try loading two or more RAM resi- 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can’t see each other, 
they can’t fight. 

The easy way to 
maximize rc power. 

With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Par- 
ticularly when you com- 
pare it to other programs 
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like Windows and TopView. 

Set it up once and Software Carousel 
remembers forever. Better still, Caa^usel 
will Kx)k for the pmgrams you use most 
often and optimize them for quickest 
access. 

The way we see it, there are certain 
things you have a right to expect frt)m your 
computer. Access to yt)ur software is one 
ofthem. At just $59.95* a copy. Software 
Carousel is the best way to get it. 

See Software Carousel at better com- 
puter dealers everywhere. Or order today 
by calling 800-272-9900 (603-627-9900 
in NH), or mail the coupon below. If 
you find this product does not meet our 
advertised claims within 30 days of 
purchase we will arrange for a prompt 
refund. 


^^Software CarouseH59^^* 

YES! Send me copies of Software Carousel at just 

$59.95*each. 








Check Enclosed □ 

VISAD MCD AMEXD 



Signature 



SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 


ScftLock: 

SOLUTIONS 


Call today: 800-272-9900 


tj 

*plus $5.00 shipping and handling. 



■ PRINTER-SHARING DEVICES 



The top-of-lhe-Iine Caretaker Plus CTP-8PI256 simultaneously receives data on all eight inputs, 
buffers the data, and routes each print job on a first-in/first-out basis to the printer. 


plies a Centronics-to-Centronics cable 
with the unit for the connection between it 
and the printer. 

The front panel of the Caretaker Plus 
has two controls and 13 indicators. The 
controls comprise two push buttons la- 
beled “Advance” and "Select", which 
together change the operating mode of the 
unit. Pressing both buttons when the de- 
vice is already turned on forces it into con- 
figuration mode, and pressing them again 
returns it to normal operation. Holding the 
buttons on when it is turned on enters it 
into a diagnostic mode, which is canceled 
only by switching it off again. 

A green LED serves as a pilot light. 
Eight ted LEDs indicate whether each of 
the input ports is inactive (unlit), waiting to 
print (illuminated), or currently printing 
(flashing). 

Four additional red LEDs monitor the 
operating status of the Caretaker Plus: 
Mode indicates whether it is in diagnostic 
mode or set for normal operation; Data il- 
luminates when data is being received 
across the currently connected port; Busy 
lights indicate that the printer is busy; and 
Error signifies that an error has occurred. 
The port status LEDs then indicate the type 
of error. 

You set up the Caretaker Plus by enter- 


ing configuration mode, then sending the 
appropriate instmctions to it through its 
number-one input port. You can use either 
LPRINT commands in BASIC or a termi- 
nal emulator to send the simple setup in- 
structions. 

In most normal installations, parallel 
models of the Caretaker Plus will require 
no configuration; however, some parallel 
port parameters and the timeout required 
for port switching can be modified. With 
serial models, the various port parameters 
(bit rate, parity, and so on) are set by using 
configuration mode. 

The Caretaker Plus offers a very effec- 
tive means of sharing a printer between 
PCs. Its only apparent shortcoming, the in- 
flexible buffer partitioning, is a drawback 
only in installations where long print jobs 
and user impatience ate commonplace. 

Server Technology 
EasyPrint 

As a printer-sharing device. Server Tech- 
nology’s EasyPrint is unusual because it is 
a software-only product. Connected 
through standard RS-232 serial ports, it 
works as a reduced-functionality network 
that allows resource sharing but not direct 


node-to-node communication. 

Viewed as a network, EasyPrint uses 
"star" architecture: one PC functions as a 
server, or hub, to which one or mote work- 
stations. called satellites, may be connect- 
ed. Each satellite has access to up to five 
printers that are physically connected to 
the serial and parallel ports of the hub but 
are logically addressed by each server by 
standard DOS names, for instance, LPTl . 
The EasyPrint software allows the same 
printer to have different DOS designations 
on each satellite and the hub. 

EasyPrint mns the serial ports it uses to 
connect the hub to the satellites at 9,600 
bits per second and maintains control with 
hardware handshaking. Interconnecting 
cables, which ate available from Server 
Technology and computer supplies deal- 
ers, use a “null modem,” or a crossover 
configuration of the six-conductor shield- 
ed twisted-pair cable that is recommended . 

EasyPrint works by using six short 
memory-resident programs, which requite 
a total of 20K bytes of RAM on each satel- 
lite, to capture all information directed to- 
ward the various printers and reroute it to 
the serial connection leading to the hub. 
Background programs running on the hub, 
which require 20K bytes for the first satel- 
lite and 1 2K more for each additional satel- 
lite, route all printer information received 
directly to disk. 

In this way, all print jobs ate spooled to 
disk until their transmission is completed 
and a user-designated delay has elapsed. 
Multiple-print jobs can be simultaneously 
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EasyPrint 

Server Technology 

1095 E. Duane Ave.. #103 

Sunnyvale. CA 94086 

(800)835-1515 

(408)738-8377 

List Price: $74.95 for manual and disk; 
$159.95 for iwo-PC kit. 

Requires: 8250 DART chip (serial port) in 
host cOTiputers; MS-DOS 2.0 or later. 

In Short: A software-only printer-sharing 
system that uses standard serial ports. It oper- 
ates smoothly and invisibly but is prone to the 
vagaries of the server. 
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PROBLEM: Handling your need for more megabytes, 
without spending megabucks on a new drive. 

THE SOFTLOGIC SOLUTION: Cubit™ 



WithCubii. vDullfeiju muchu 100% 
comprviiion on di(a nlc», effect ivety 
doubling the Mortge capactiv of all voui 
tnagneiic BtMia. 


Now get up to twice the capacity from 
all your storage media. 

You know what happens. The more you use 
your computer, the more information you 
create. And the faster you fill up your disk. 

The 10MB drive chat once seemed enor- 
mous is now jammed with important 
files. That 20MB that should have 
lasted years is crowded in a 
matter of months. 

Of course you could keep 
buying bigger hard drives. 

Or you could get Cubic and 
get the maximum storage 
space from the drives you 
already have. 

What is Cubit? 

In brief, Cubit is an advanced software tool 
that automatically reduces the number of 
bytes required to store a file, then converts the 
file back to its original size when retrieved. 
Some programmers call this effect “data 
compression," others, “disk expansion." Either 
way, the result is the same. 

Here's how it works. When Cubit com- 
presses a file, it first compares each word to its 
massive English word dictionary. Wards that 
match are reduced to a predetermined code of 
just one, two or three bytes each. It then saves 
the abbreviated version to disk. Decompres- 
sion works just the opposite. 

To accommodate other words and symbols. 
Cubit uses two more compression techniques. 
One assigns new, shorter codes to unusual 
words. Another compresses according to the 
frequency of character strings in non-text data. 
So no matter what kind of files you create. 
Cubit ensures maximum space savings. 

Best of all, youll be using the same fast, 
reliable data compression techniques used 
on mainframe computers for decades. 



How much disk space will you save? 

Because the vast majority of data created 
on PC’s is standard ASCII text— letters, 

numbers and other English 
language symbols— we’ve 
optimized Cubit for word 
processing and database 
files. With these, you’ll get a 
minimum of 50% expansion on 
up to a full 100% or more. 

At the same time, you can 
expect a significant 30% to 
50% improvement with 
other kinds of data. Including 
spreadsheet files, program code, 
graph and image files, even binary 
data. 

And Cubit works just as well 
with floppies and tape cassettes as it 
does with hard disk drives. 

Run Cubit where you want, 
when you want. 

Maybe you’ll want to use Cubit 
for all your files, or maybe just 
some. So Cubit lets you specify 
exactly which files to work on 
and which ones to leave alone. 

In RAM resident mode. 

Cubit works quickly and 
invisibly, compressing and 
decompressing right from 
within any program you run. 

Or use Cubit’s powerful file 
management mode. It supports 
wild-card and global file names, 
and addresses sub-directories 
up to thirty levels deep. 

Save time and money, as well 
as disk space. 

A compressed file is a smaller 
file. So with Cubit, back-ups 
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take less time, as well as less space. And 
communicating compressed files means 
significant savings on phone line charges. 

Any way you look at it. Cubit will pay 
for itself in no time. 

So why buy a bigger drive 
when you can have smaller files? 

Cubit is already saving time, trouble 
and money for thousands of PC users 
nationwide- by giving them up to twice 
the storage capacity from all their mag- 
netic media. And all for just $49.95’ -a 
mere fraction of the cost and bother that 
come with a bigger hard drive. 

Ltx>k for Cubit at better computer deal- 
ers everywhere. Or order from SoftLogic 
Solutions by calling 800-272-9900 (603- 
627-99CX) in NH). Or mail the coupon 
below. 


^ Cubit'” «49.«‘ 

YES! Please send me copies of Cubit 

at just $49.95 each.’ 








Check Enclosed □ 

VISAD MCD AMEXD 



Signature 



SoftLogic Solutions, Inc. 
530 Chestnut Street 
Manchester, NH 03101 
800-272-9900 
(603-627-9900 in NH) 
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Call today:800'272'9900 


‘plus S5.00 shipping and handling. 


Simply Put: THE highest 
quality and best values in 
IBM PC/XX AT compatible 
products on the market today! 



Thompson, Harriman and Edwards 
Computer Products Company, Ltd. 


THE IBM/Hayes Compatible 

COMMUNICATION 



THE'Intemal Modems 

Features auto answer, dial and re-dial w/built-in 
speaker, FREE communication software. 


1200 BAUD 
INTERNAL 


2400 BAUD 
INTERNAL 


$ 88 . 00 * 

Fctsil Price SMS 75 

$ 197 . 00 * 



Retail pncc S332 00 


THE'Extemal Modems 

These self-testing 1200 and 2400 Baud 
modems come with auto answer, auto dial, 
rc-dial. and built-in speaker with volume control. 


1200 BAUD 
EXTERNAL 






^^2400 BAUD 
EXTERNAL 


$ 119 . 00 * 

\ Retail Price S161 25 

$ 220 . 00 * 


Retail Price S346 7S 


THE IBM POXT/AT Compatible 

VIDE O CARDS 

■H720 MONOCHROME 

This graphics card w/80x25 COL 
capability and parallel printer port 
w/light pen interface is 100% 
IBM ’and Hercules ‘'compatible 

$ 69 . 00 * 

THE "EGA PLUS 
ENHANCED GRAPHICS 

100% IBM”* EGA/Hercules Graphics/ 
CGA/MDA compatible. EGA Rus is 
perfect for high resolution graphics 
W/256K standard 

$ 165 . 00 * 

THE “COLOR CARD 

Features composite color & mono 
video port. 320x200 color and 
640x200 B&W RGB port with 
light pen interface. 100% IBM'" 
color card compatible, 

$ 60 . 00 * 

THE ™ IBM PC7XT/AT Compatible 

ENHANCEMENT 

THE "MULTI I/O 

100% AST l/O-f compatible w/senal. parallel and 
game port standard, second senal port optional 
Retail Pn«S75 00 $ 60 . 00 * 

THE '"2MB EMS RAM CARD 
Meets Lotus ' Intel 'specs, compatible with 
MiCTOSoft 'Windows. Lotus. Framework and more 
RAMdisk and pnnl spooler, software included w/OK 
e,„.I.™,S,72 00 $ 99 . 00 * 

THK ■MUITI 384 

100% AST 'SixPack compatible Capable of 0-384K 
additional memorv. w/R232-senal port, parallel and 
game port, clock/calendar w/rechargeable battery 
backup Never needs replacing wi'OK 
Retail F^ce $90 00 $67 00 * 


All THE '"products in this special event are 
offered thro NetWOffc 

*A11 prices In this offer are listed wholesale, members pay wholesale + 8% and shipping 

Mon. • Fri. Sat. 

To order Call Toll Free 8am-7pm 9am-5pmcsT 

Validation# /Q^^\ fiO 1 CIlTTd IN ILLINOIS 
AB57 f A V C (312) 280-0002 

See Coupon for Mall-In Membership on Next Page 




THE ™ IBM/PC7Xr/AT Compatible 

SUBSYSTEMS 



THE "'20MB 
HARD DISK 
SUBSYSTEM 

This half height internal 
20MB disk drive comes 
with a controller card, 
connecting cables and 
manual. Retail Pncc $456 75 


$ 347 . 00 * 


THE "'20 + 20 HARD DISK 
AND TAPE BACK UP 


The 20MB streaming tape 
packaged together with 
our 20MB Hard Disk allows 
you to backup the entire 
contents of your 20MB hard 
disk in minutes. 
Retail Price $^ 00 



$ 699.00 


20MB HARD DISK 
ON A CARD 

This 3.5' 20MB hard disk 
and controOer on a single 
card features simple 
plug-in and go 
installation and 
disk slot saving 
efficiency. 
Retatl pncc $500 00 


$ 375 . 00 * 


rpuip BACKED BY A $90 MILLION 
1 n.11/ COMPUTFJ? PRODUCTS COMPAm* 

CARE PACKAGE 


THE “ backs every product with a 

45 DAY MONEY BACK 
GUARANTEE 

and a 

1 YEAR WARRANTY 
ON PARTS AND LABOR 



■ 




All Price* are Subject to Chaag* Without Notice 
All prodoeii are Subject to Availability 


TM-Regtalercd Trademarka of Aal Rcaearch/Compaq/HayM/Hcrculca/IBM/ 
lalal/Lolua/Microaoft/PC Network. 





THE MOST 
INCREDIBLE 
BUY ON AN 
IBM PC/XT 
COMPATIBLE 
EVER! 


$ 444 . 00 * 

THE'^PC^ 256K, upgradeable to 640K with 
360K Drive, Stnhz Turbo Speed, ‘AT Keyboard 




“THE's bottom line? 
The P(' + is a highly 
compatible clone 
worthy of consideration...*' 


"THE PC + is wHI built 
and has enough company 
support behind it to make it 
a very attractive alternative 
to highet^priced 
competition. ** 


1 $1,995. 00 IBM PC Buys 4 THE PC + Systems 

1 $ 1 ,495.00 Leading Edge Model “D’ Buys 3.5 THE PC + Systems 


1 $999.00Tandy'" 1000 


Buys 2 THE'" PC + Systems 


1 $795.00 IBM™ Seiectric Typewriter Buys 1.5THE'’'PC+ Systems 


Computer 

Shopper 

Reader 

Pr.!! 


HOW CAN THE PC 
COST SO LITTLE? 

There's no reason why an IBM ™ can't sell 
for $500! Today’s costs of floppy drives, 
chips and all other components which 
make up the units are a fraction of their 
costs from a few years past. Advanced high 
volume production techniques combine 
with low material costs to make this low 
price possible. 


I Why then don't IBM ’"PC’s and many 
compatibles sell for $500? It's simply a 
question of pricing. Do you go for the most 
you can get or charge what the product 
I should reasonably bring? 

THE '"doesn’t have to worry about 
dropping the price on an existing product 
50*80% and then wonder how to make 
ends meet when they do. 


PC 

MAGAZINE 


Dealer Inquires Call THE at (312) 642-9626, 319 West Ontario Street, Chicago, Illinois 60610 







NETWORK YOUR #1 SOURCE FOR IBM 


BUY HARDWARE AND 
AND GET 14-30 


SOFTWARE AT WHOLESALE + 8%. 
DAY SOFTWARE RENTALS’... 


MONITORS 


MAGNAVOX 
13” COLOR 
RGB 

MONITOR 

ioyiz nn* 



f — 

p ^ pi 

Amdek Video 3I0A Amber 

$139.00* 

Amdck Color 722 NEW! Enhanced 

449.00* 

Magnavox Amber IBM Type 771 

85.00* 

Princeton HX12RCB 

369.00* 

Princeton Max-12E 

138.00* 

Princeton HX- 12E RGB 

445.00* 

Magnavox 14 " Multimode 

489.00* 

Magnavox 14 " ECA w/swivel base 

435.00* 

THF’*' 12" Dual Frequency Amber 

79.00* 

NECJC-1401 MULTISYNC 

RGB MONITOR 


High 

Res 

Color 


$ 530 . 00 * 


FREE (800) 621-SAVE 

(Orders-McrabertUp «od Advice!) 

In ininol. call (312) 280-0002 AB! 
Toot Membenhip Valldallon Nomber 
Yoti c«o validate roar menberahip number and. If yon ' 
wish, place yoar fliat moocy-savlo| order by phone aiio| 
your VISA. MASTERCARD or AMERICAN EXPRESS. 

Our knowIcd|eabIa salca conauIlanU are on duty: 
MON.FRI. (CST) SATURDAY 

8am*7pm Sam-Spm 

PERSONAL COMPUTER NETWORK 
320 WcK Ohio 

Chicago. minoU 60610-9934 IKV 

FOR CUSTOMER SERVICE AND ORDER SIXTUS 
. CALL; 012) 2aO>tS«7 Mva.-FH a;S0M-4r3Ova * 


PC NETWORK MEMBERSHIP APPLICAHON 

YES! Please enroll me as a member m the PC NETWORK '' and 
send my catalog fealunng thousands of computer products, all at 
just e% above DEALER WHOLESALE PRICES 1 w>U also receive 
■ THE PRINTOUT . a speoal periodic update on merchandise at 
paces BELOW even those in my wholesale catalog and all the other 
exclusive, money-saving services available to Members I am 
under no obbgation to buy anything My complete satisfaction is 
guaranteed 


Please (p**) aO boxes that apply 



B57 

eBailc Membership 

1 Tear 

2 Tear 


With 14 Days Rental 

$8 

$15 


Business SoAware Rental bbrary 

$2S 

add ! per year 


Games Software Rental Library 

$10 

add 1 per year 


•Special V.t.P. Membership 

1 Year 

2 Year 


With 30 Days Rental 

BOTH Business and Game 

SIS 

$25 


Software Rental Libranes 

$30 

add ! per year 


Bill My Credit Card VISA MasterCard 
Account Number 

Amencan Express 

nrTTTTTinr 

TT 

innri 

11 1 


Exp Date mon yr 

I Check or Money Order Enclosed for $_ 
Name 


Address . 
Ctiy_ 


Telephone ( ) 

My Computer(s) IS I IBM 


. Apt No 
. Zip 


IIBM XT ;iBM AT 
IV^ple 11 □Macintosh Other 


Signature . 


LISTED BELOW ARE SOME OF THE OVER 30.000 PRODUCTS 
AVAILABLE AT OUR EVERYDAY LOW PRICES! 


GAMES & EDUCATIONAL SOFTWARE 


> Htcktt U 
ActMilo* Sitanghsj 

BI«8<Uf Jtfifconjfff CW S<ron ot Tyyoon 
BfodofSaB HTirrr «i ihr Wortd tf ui/mcn S«n Ottge ' 
■roawVmd Type’ 

BfodMVsttd The hmi Shop 

Bt«d«fVsBd The Pimi Shop CtaphKS Lib I or 2 

D«Yld*M Umh Busier Weed Aitoc*' 


El«ciroBk Aril Musk Construction Set 
tU c t r om tt Afti Pir Chessmtster 2000 
Eltcifoak Aft* SM/lbgtir WorU Tour Coif 
EpYA ^ II Temple of Apshsi Tmogy 
BardM Setgon III 

R«^a Cofnn>«rr Afovrl Censtiuction Set 
^ IfifiKOM Kilh\\' Fi\M'liirkv Tmn' or Itilr 
talec««i Buteeucncy HoBitmwrf Hginx 
^ lafotMt S.eh T-u.'S\ 


WbOlMti* 
$21 2S* 
22.2Q’ 
32.oe* 
30.00’ 
2B.S0’ 
30.00’ 
IB.S0’ 
2B.00* 
30.00* 
IS.BT’ 
3$-t7’ 
33-B7’ 
31-00’ 
26.00’ 
Zf.BT’ 
20 . 00 * 
31 2S’ 
41 BS* 


^ L«8nU»( Caotpan Pjr.iJe Number SiuiTper 

MlerapfOM SoloFi^i. F tS Es0e or Stkni Setytet 
MleroaoA F^i St/nuUlor. 2 0 
MladKip* Indiane Jones . Voodoo Isisod SabUnston 
Mtodsesf* Belsnce of Fowrt. CfOMword U sg ic 
Mla4*c«r* Shadou^ir 
Siam Oa-lUu BUek OtuUron 


$33« 
IB-S 
37.0 
31.2 
3iS 
CAl 
31 7 


SI»M » ScbaiK 

Spat If— HoioByl* ) 

Splaaafear Kidwniet 

^ Srlaaakvf IVIr.t InSejr.ii.-' 

Sptaaakar One Mmute 
Spr<B|SoArd Frection facrcMy Mske a Match 
Spftagboard CeniAeaie Maket 
SprtB|bMfd Newsroom Pro 
Sabl^k Jet 

Sablofk Fight SimuMcv Scenery Dahs 1-6 


3tS 


BUSINESS SOFTWARE 


ANSA PluaJiM 

^Aah«>a-T*l* m* h- 1(1 Hu- f’.vn.-v.oik 11 

^ AiIitps-TaK FipiJf.'.- 
Borlasd Suprrlr^ 

BorUod PeBex 

BofUad rurti>3 Basic Tuibc C or Buieka 

Caairal Falal Ccp\- II PC K Toots 

Coatpatcf AMo^ta* Sigiercalc tV or Super ftcfrrf Phn 

DAC Easy Base 

DAC £ju>' Bonui Pack 

Baartroakt Bnergraphics 2 0 

Baacoihr* Sralaau XTPEE 

PCS Fasibaek 

Paab SoAwan SHteway^ 

RafYud PrvsaniarMfi Oraplucs 
Harvard Total Piofecf Mmager 
Rtyai Smatteom U-Nevi ^ 100 Bmulatot 
Kaaua Bdfa Mind Prober 

laiali (Xacbm 

Ufvtra* Voltowniaf III 

LaOi Dwalopaiaal toruf 12 3 VVr 2 01 


Hal 


lam DavalaRaiaal Metro 


441000’ 
37S00’ 
237 24’ 
38.00’ 
BO 00* 
s4.oe* 
20.00’ 
3SS.OO’ 
27.00’ 
7B.50’ 
275-00’ 
37.S0’ 
B3.00* 
34 00* 
300.00’ 
3S0.00’ 
6B.00’ 
24.00’ 
33.36* 
136.00’ 
3BS.OO* 
102.00’ 
S3.2$* 


toNM D 




M.in.*)i“ 

MartdUa Taefc^ofy Caftan Copy 
BIOBS KnowleJgeman II 
MkraPro Wotdiiat 2000 *■ 
MkroBtm P Base 5000 
MtcroMai P Bate lOouf 2l 
Mkiaaoft C Compiler 
^ MkitMoA M'.x.i .'.•VI .1 I 


Mkroaan OuicJi Bux' Vers 2 0. HVitaat 

Mkrottaf Crosstalk XVI 

Moaafr— Pobr> A Sense w Forecast 

HMttakat* Advaniagt 

Malttaafa MuRonafr 

Naataefeai Chpprr DBase III C.VTVXlrf 

Nariaa Commander 

Neitea Norton Unities 3 2 

Papafback Saftwara VP Pknovr 

SaialDia Sathaar* WordPerfect 4 2 

SotOopc SalaUaa Cifbf Double DCS or Dsk Opamarr 

SeHv a i * PabUaUad PFS Fwti Choaor 

Softwacv PabtlaUaf FPS ^iNbctionaf HViiv 


36 <V 
TVIX 
t02C-; 


HARDWARE 


COMPLETE SYSTEMS 


MULTIFUNCTION CARDS 


ATBT fiJOOh 


COIOAO I 

Portable I Floppy w 256l< 
COMPAO Deskfho 
Hard Disk 20MB w 256K 2 Fioppy 
► IBM V7 B.n* Set'eni 

» -/-•f-K 


bIBM ' 


Jfv.* 


IBM PC AT M<^ 339 3.7M.OO 

IBM K AT Base Unii 3.204.00 

l2MBF>opfr,w256l( 

DISK DRIVES at CONTROLLERS 


► AST 

AST SfzPkbPVvni/om ' w 256H nf IMB 

► AST l-ixp.ikir.i ai-netF 

IJOO.oe’ rssasf AST ; O AAm ' l Srr l C» 

► Orthtd 

Ofcbtd Tny Tufta 286 
Taonar Capeam MuMunction Card OP 
.075.00' <21221 ►Mil 3MB MMCard bta w OK 

(HI Main 3M P JB-IP i.ipibitr, I Ser I Pat 
I C.ime ps' j ckKk CJtend.ir and 3 ts'/heare 
I Ml Malllt'O lOnoia-nr 
5>'P Par (i.inic CLvk St.inJ.uJ 


I.S37.00’ 129421 


1.337 00' i2Bdai 


$325.00* 
2S4.00’ 
138.00* 
tos.oo* 
220 00* 
348.00* 
108.00’ 
M.OO* 
67 00’ 


60 00* 


PRINTERS 


lOoMSa Bemoua Boa Dual MS Dr 
► PC N.«wwli : 'MB lrtcm.p I 2 He-.ghi 

■ • .x SAujSirf 


k Tree 


sDesPPro 


PC Natwerii lOMS Tap 

Same Unt useJ in Compaq s Dei 
PC Ntiarecb 20MB Tape kacinip 
Halt Height w comroter 

► PC Nvtwwb H-UI Hi-ighi PS PI) Dmv 
III! 20MB 

► I 111 20 ♦ 20 54VJSV >) '■••m 

s» 2 r.-)f AkJvj’ ii-ftiN’ 

► I 111 20MB nrp /n*.-pii.p( ( 2 llergh’ 

* • ■ ■ ix MlCT.1^. 


75.00’ 

375.00* 

6M.00' 


• b\ S •» 


MEMORY CHIPS 

AS chip* duaranfccd (ot b(r 


► 64|t Mtaaaqr Up(r*d* Kit* r ‘ .htpi’ 

► MX OyatfBk Raai Cbipi l.i.’ii 

► 2S6X Oytiaailc Ram Oilpi 

► I26X AT Malbar Board Chip* 'Lkh. 

► Ial*l ' ‘ . 


MODEMS 


► Hayt* -Snunmodam 2400 

Ba^ Smarrmodcfn /2008PS w new 
.sn).in.\'m II VT 100 Emulator 
Bay** Smaitmodem 300 
O 5. Bobaftc* Courier 2400SPS modrm 
U S. Bobolk* Password 


Otiaaa MSP 10 NEW 
!60CP&aOC(X FtK * 

.710.00* 120 941 Otiaaa MSP 15 IV£W 
26B.00’ If 24 I60CPS l32COLFnc * Trac 
CHIaaa MSP 25 NEW 

340-00’ 1^241 200CPS J22f(Xfnr ♦ Trac 

QUaaa Premiere 35 NEW' 

S30 00* >11231 3XPS Daisywheel l32COLFne * Toe 
Ollaaa 120 D I202SCPS 10 wTrae 

► EpfMLV M> ' 8l<L'(7L Parallel Matnx 

► Ep»o* £X lik<0 7J2C04 P.uaOel Ma'iix 

► Eptoa IX BU lOil.lSCPSIO P.u 

► Ep»M IXVm EJtKmKPSNLO 

► EpM» tOMX’ llPKOLbOCPSPMaafl 

► EpM» lO I sii lUOCPStiOCPSNLO 

► Ep*oa .J.'-<>/8>SUCF5;J2LrXPteSrf 

► Epaaa _V <•(• 12’ CPS B S Pn^tion feeJ 
P.’t.ilk'i w HI.O ^uveh 

NBC 20S020CPS4aff«rOua(ifyPnniar 
NEC 2550 22CP5 Leltet Ouabty Prmtei 
me 8650 SSCPS Pnnrei 
NEC ftn Wmer Pb 216 18065CPS 10 
NBC An Wnitt P t IBOtSCPS 122031 
Paaaaoak 1091 I I6032CPS 10 PatwTrac 

► PinitaaK kX FI.^V IPO fPS w Tia. 
Piniiillc BXPISX IBDCPS IS w^rac 
To*Uba NfW P24(£ 2\OCPS I32COL 
ToaUba PJ5J Model II ParSer 28eCPS 1220% 


440.00* 


168.00* 
410.00* 
535.00’ 
345.00’ 
4TB.00’ 
445.00’ 
630 00* 
BMOO* 
IB5 00’ 


2.M' 
3 90* 
105 OO* 


570.00* 
660.00’ 
««$.00' 
41500* 
586.00’ 
260.60* 
304 06’ 
410.00’ 
618 00’ 
835.00* 


126.00* 
346 00’ 
ISO 00’ 


VIDEO CARDS 


» I III 


AU IHl MODEMS AXE lOOH BAYES COMPATIBLE 


1200 Caai Eaitmal 
2400 Coca Eattraal 
III 1 200 Ca<a lawraat > f nv *• ihi'.n- 
H 1 2400 C— lalanal w Free Si^Awarr 


116.00* 
220 00* 
66 00* 
167-00’ 


Aatdab V'idac JJCM Amtar 771 


Aadah Color V2 N£W Enhanced 
Mafaavoa Amber IBM Type 771 
Magaivoa 13 RC8 Cotor 640x240 
MafBavoB J4 MuAimoJa Momte* 
Hafaavoa 14 ECA Monitor w iwivel base 


Prtacvloa HX 12 PCB MoraM 
Pftecaioa HX 12£ PCB Moniw 
Prtatatea MAX J2£ 

Sifpfkvr* Either Mono or PCB Cards 


$138.00’ 
366.00* 
446.00* 
65.00* 
276.00’ 
466.00* 
436.00’ 
630.00’ 
369.00* 
446.00* 
138 00* 


(300) 


*881 


19 

1250) 
15 941 

10 SB) 
1940J 

11 45> 


ATI ECA Wonder 

BatvalM Color Card w Paratel Port 
Harcalaa Monochrome Graphics Card 
OteUd Turta ECA Card 
Paradlat AulosWUCh ECA 
Oaadr— Quad ECA * Short Slot 

► I 111 ECA Pla* u 256K anJ pnniar port 

► 11(7. 'H720 /■fersi' liiaphics w Parallel Put 

iPKt .nijHeicules'CKVnpauHe' 

► III! Cater Card I'XS, IBM 'Cienpanble 

ACCESSORIES AND SUPPLIES 


5360.00* 
136.00* 
163 00* 
636.00’ 
336.00* 
266.00* 
166.00* 
66 . 00 * 


40 00* 


tlENT B8POU TOO BVT-Mvmbm ar« flipibk lo jcanih* 
NETWORK S Buiincit and Cam* Solhvarc Rcnial Lbfaim to evoluaf* 
producii lot a luD 14 day* iRrguIar Mcmbcrthipl or 30 days (V 1 P 
membershipl to see if (hev meet yoiti needs And ihc NETWORK'S 
rental char^ are (ai ku lhan other aoAwat* rental tcrviee»-]USt 
20H OF THE MEMBER WHOLESALE PRia We Natw* ever 1.000 
avaUahk till** la IBM. Applt tad Mac 


► Braad Naat* OVDO DUhatte* (Sea ef 10) 57 66* it 

Ouar.micrJ k'l life’ Nee C-enen< 

► DSIOD Balk Pieh Spaclal ea. .44* (lODl 

rtvh.iyrJ III '«> ^1'/» slex-vts and labeh 

► PC Neiwecli K.-pLK'rrTMmr ijr) W.irr 70.00* 

IBM /V r.’Avf Supply Cne< yxHii PC lOU lU Newi the 
<4iih' k'jfArrv j> JO .\T Cw<t\l Se add in tape drives iwHhoia 
f j ptfory^ock uruii .mj Urge eapacify disk '■ . .• 

SMA ft. Ooeumarr Keyboard Terrydam ea. t.BB* 

Ak Ueus DAue Muinmtie artd cKhm 

^Soaw HP ns PP Pifkri-es IPOJI of 10) 1100’ 

WP Prtaiar Paper 2600 Sheets 
MieroAne Peth (mvtsibit when tom! 


32.00* 


charges Money orders personal and company 
worlimg days to clear All pnccs subjea to change Products sub|ca 
avaiUbiiiiv 





COMPUTER PRODUCTS 


IBM “XT 
BASE SYSTEM 

IBM"XTw/256K 
Floppy Drive Controller 
2 Double Sided Double 
Density Disk Drives, Mix and 
Match with your Favorite 
Monitor and Printer 



IBM '“XT 

HARD DISK SYSTEM 


(iliiliililillili 



IBM''XTw/256K 
Floppy Drive Controller 
1 Double Sided Double 
Density Disk Drive 
Half Height Hard Disk w/20MB 


$ 1 , 075 . 00 * = $ 1 , 337 . 00 * 


aa PC 6300 

640K/2 Roppy/ 1 Ser/ 1 Par 
Keyboard/DOS 



$ 1 , 260 . 00 * 


PORTABLE III 

640K. 40MB 

Internal Disk Drive/ 1 Floppy 




'M 


$ 4 , 095 . 00 * 


DESKPRO 

256K CPU/2 Floppy 
20MB Hard Disk 



64K EXPANSION KIT 

For the lEM " 

Set of 9 
150/200ns 


$ 7.75 



MEMORY CHIPS 

2S6K Dynamic RAM'‘Set of 9 $26.10* 

128K For the AT/Set of 9 3S.10* 

MATH CO-PROCESSORS 
laid *8087 SMhz Co-Processor $105.00* 
laid *8087 SMhz Co-Processor 155.00* 
Ial«l *80287 5Mhz/8Mh2 197.00* 



MICROSOFT 0 Lotus' 

WORD Ver*. 3.1 METRO 

$ 229 . 00 * $ 53 . 25 * 

Minndowi $ 54 . 00 * 


5.25 ” DS/DD 
DISKETTES 


of 50 


.44 




ea. 


So $ 7 . 95 * 

GUARANTHED FOR LIFE 


Ability 'combines six 
high powered PC produc 
nvity tools in a single 
package, yet it is extremely 
easy to use' Includes 
Wordprocessing. Spread- 
sheet, Database. Telecom 
munications and Presenta- 
tion Graphics 


>MG=Nr 


$ 55 . 00 * 



America's 

Favorite 

Business 

Software 


Lotus 

Lotus 1-2-3 

Spreadsheet 

Ashton-Tate 

DBase m-l- 

Database 



$ 285 . 00 * 
$ 375 . 00 * 
^^$185.00* 


Satellite Software 


CIRCl i: 535 ON RI ADtR SERVIt I CARD 

CALLTOLLFREE Sam - 7pm Mon.-Fri. Sam - 5pm Sat.csT 


(800) 621-SAVE ( racmbcrdilps ) 

In lOinois caU (312) 280-0002 Validation Code; abs? 


Costomcr S«nrtcc and Order Stetas (312) 260-1567 

1..^. sLt. B J ao/. ^ TRW- -« t- B. 




SEE WHY OVER 200.000 
HAVE JOINED MAKING US 
THE NATION’S #1 
SOURCE FOR EVERYTHING 
IN COMPUTING 


• Oar 500 Page Wholesale Catalog 

Over 30.000 products priced .U 
Whc^esale + 6%. Aitything you wtll ever 
need, at a consistent low price 


Periodic Catalog Updates 

V?ur Catalog is never obsolete! Keep on 
top of the newest products and latest 
pace changes 


• The Printout 

Our newsletter grivs you fanUistic specials 
along with unbiased analysis of new products 
and industry trends 


• 10 Day Returns on Hardware!! 

If you don t like any hardware product - for any 


reason -return it for a refund 


1000 -f Title Rental Library 

N to 30 day rentals on over 1000 different titles 
Try before you buy" 

Size, Strength and Stability 
The Network has over 200 employees. 55,000 
square feet of office and warehouse space, 
inventory valued in excess of $25.000. 000 and 
IS ranked the largest computer product supplier 
in the nation' Our commitment is to serve 
our customers and our 90*^0 repeat business 
rate is proo/!' 


OnLine '’Bulletin Board 

Download Freeware 'from the nation s largest 
single concentration of Public Domain software 
available' Gel bed into the nation's largest 
technical information network' Get tech support 
or contact customer service from the Network s 
OnLine. ’’not just a bulletin board but a complete 
customer information network 


Full Line of 

LASER PRINTERS 


^ Citizen <$frrTurc CALL 

^ Hewlett Packerd Lise^et $2,150.00* 

^ Hewlett Packard Laseijcl + 2.875.00* 

^ Okidata Laseriine 6 1.425.00* 

^ Texas Instumenls 2015 Omni Laser 4,555.00* 
^ Texas Instraments 2l080mni Laser 4,555.00* 
^ Texas Instnunents 21 15 Omni Laser 6.076.25* 


IMPACT PRINTERS 


See Our Full Line 
of Epson Printers 
On the Preceding 
Page 


EPSON* FX-286E 

132COL 200/40CPS NLQ Mode 


$ 479 . 00 * 


Qtizen MSP-IO 8OCOL'6O/40CPS $259.00* 
Qtizen Premiere 35 35CPS/15" LQ 440.00* 
Panasonic ;09J/ 16032CPS 10' Par w^Trac 259.50* 
Panasonic KX-P1092 l80CPS/w/Trac 304.85* 
Toshiba 351 Model II 288CPS/ 132COL 935.00* 










■ PRINTER-SHARING DEVICES 


■ For small systems — a 
hub and two satellites — 
EasyPrint appears 
to be the best bargain. 


captured and queued to print on a Hrst-in. 
first-out basis. In addition, EasyPrint al- 
lows different forms to be defined, in 
which case the spooled print jobs are kept 
on disk until the designated paper form is 
loaded into the appropriate printer. 

Each satellite connected to the Easy- 
Prim system requires a serial port on the 
host. Server Technology also supplies 
add-on ports in blocks of two or six that al- 
low you to extend the serial port capacity 
of the host up to a total of 14. Ports beyond 
the two accessible by DOS (that is, COM 1 
and COM2) are addressable only by Easy- 
Prim. 

EasyPrint will work even with systems 
equipped solely with floppy disk drives, 
but because of the extensive spooling done 
on the hub, however, a hard disk there is 
almost mandatory. Hard disks are also 
welcome on the satellites because of the 


huge amount of code contained in the Ea- 
syPrim system. 

Although both the documentation and 
the design of the installation programs fall 
far short of perfection, you can set up the 
system relatively quickly, and it works 
amazingly well. Contention for the disk re- 
sources is handled quite well, and with a 
light printing load, no degradation of the 
performance of the host was noticeable. 

Testing showed that the system was not 
entirely trouble-free, however. The hub 
crashed when Peter Norton’s Disk Test 
program executed on it at the same time a 
print job was sent to it. No indication of the 
failure — other than a printer timeout mes- 
sage from DOS — appeared on the satel- 
lite. A well-behaved program that issues 
standard DOS and BIOS calls proved to be 
no problem, however. 

An EasyPrint system requires that you 
buy a copy of the program, which costs 
$79, for each computer on which it tuns 
(one for the hub attd each satellite). A basic 
kit containing everything necessary for a 
two-station system (two copies of the pro- 
gram and a 25-foot interconnecting cable) 
is priced at $159. 

Truly large systems with much printer 
activity will probably require dedicating a 
computer to the hub function because of 
the memory and disk access demands 
made on it. However, for small systems (a 


hub and one or two satellites) EasyPrim 
appears to be the best bargain in printer 
sharing. 


Western Telematic Inc. 
Western Telematic 
PSU-81B 

The Western Telematic PSU-81B ordi- 
narily would be classified as an intelligent 
printer-sharing device, but its abilities and 
capabilities fall short of more-recent prod- 
ucts. Although microprocessor-based, 
managed by a M68B()9 chip operating at 
3.68 MHz, and equipped with a 5I2K- 
byte internal buffer, the PSU-81B func- 
tions as a mere scanner. 

In normal operation, all eight of the se- 
rial inputs of the PSU-81B ate effectively 
switched off. Either hardware handshak- 
ing is broken or no XON character is trans- 
mitted to the port. One by one, in se- 
quence, each of the .serial input ports is 
scanned; depending on how the PSU-8IB 
is set up, it closes the hardware handshak- 
ing to the chosen port or transmits an XON 
flow control character to it. If the chosen 
port does not respond by sending data 
within a short period (150 milliseconds), 
the PSU-81B breaks the handshake or 
sends an XOFF character, then switches to 
the next port. 

If a polled port does indeed start trans- 
mitting data, the PSU-81B latches onto it 
and absorbs the information as fast as it can 
be sent, at a selectable data rate of 300, 
1,200, 2,400, or 9,6(X) bits per second. 
This information is immediately sent to the 
attached serial or parallel printer. Only if 
the printer carmot keep up with the data 
flow is the buffer used. 

Because of this scanning system, only 
one input port can be active at a time. The 
PSU-8 1 B resumes its scan for the next ac- 
tive port only after data flow from a select- 
ed port has been completed for a user-de- 
termined time (which can be set to 0.25, 1 , 
2, or 5 seconds by a DIP switch). While 
the PSU-8 IB allows you to conftgirre all 
communications parameters of its eight in- 
put and one output serial ports, including 
bit rate, parity, word length, number of 
stop bits, and handshaking, all input ports 
must be configured the same. The settings 



EasyPrint is a software-only product that uses memory-resident programs to capture information 
directed to the various printers and reroute it to the serial connection leading to the hub. 
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ThatW^Then 

AndTliislsNow 



Introducing WordStar" 
Professional Release 4. 

You remember when we first came 
out with WordStar. From day one it 
became, as some described it, a classic. 
Over one and a half million of you 
snapped it up. 

But that was then and this is now. 

And now there’s a new WordStar. 
WordStar Professional Release 4 for 
the IBM PC and compatibles. With 
the same familiar command sequence 
and file format you’ve grown to love. 
Yet with all the improvements you’ve 
been asking for. 

You’re going to have a field day. 

With over 125 new features, 
it’s like a wish list come true. 

Imagine, a WordStar Professional 
with, increased speed, undo, keyboard 
macros. Word Finder'Thesaurus, 
line/box drawing, improved printer 
suppon, multi-line headers and footers, 
and onscreen boldface/underlining. 

Catch your breath. We’re not done. 


There’s also 14 function math, sub- 
directory support, go to page, and an 
improved spelling correction and Mail- 
Merge. There’s even an optional 40 
function key interface. Not to mention 
over 100 other enhancements. 

And it’s got people 
in the know talking. 

People like MichaelJ. Miller of 
InfoWorld,* who described WordStar 
Professional Release 4 as “faster than 
ever" and “good enough to cause a 
WordStar revival!’ 


There’s even more good news. If 
you already own WordStar or Word- 
Star Professional, $89 and your pre- 
sent serial number let you uptdate to 
Release 4. We’ve even included an 
order form below. It’s our way of intro- 
ducing a new dedication to our cus- 
tomers. It’s our way of saying there’s 
a new MicroPro. 

WordStar Pro- 
fessional Release 4. 

Let’s hear it for 
new beginnings. 

'February' 16 . issue 


r' 


ORDER YOUR UPDATE NOW! Complete the information below and, along with your check or 
money order, mail to: MicroPro.Order Update Depanment. RO, Box 7079, San Rafael. CA 94901-0079, 
Or call us toll free at 800-227-5609 or 800-343-3000 Ext. 652 to order Allow 3-4 weeks for debvery. 
Customer Name 


Address- 
City 


Company Name _ 
Telephone { 




Zip- 


Indicate: SMi disk formal 3Vi disk formal 

WordStar Serial « or include title page of your WordStar Reference Manual. 


Release 4 S8 9_06_ 

Tax* 


Shipping/ Handling S5.00 
Total 



MicraPro. 


CIRCLE 502 ON READER SERVICE CARD 




■ PRINTER-SHARING DEVICES 



FACT 


FILE 


Weslern lelematic l*Sl -8IB 
WeMem Telematic Inc. 

2435 S. Anne St. 

Santa Ana. CA927(M 
(800) 8.54-7226 
(714)979-0363 
List lYlce: $895 

Requires: Serial port ora parallel serial 
adapter to use the parallel port. 

In Short: A scannini* device that allows up tu 
six PCs using serial ports to share a parallel 
and serial printer with 256K bytes of spixil- 
ing. Input switching is handled automatical- 
ly . and output can he switched by embedded 
contn)l Cixles. 

CtfCLf 681 ON READER S^VlCECAro' 


of the output port are independent. 

Both the serial and parallel output ports 
can be used independently to connect two 
printers to the PSU-8 1 B . The active port is 
selected through commands embedded in 
the data bound for the printer. 

The 3‘/2- by 12- by S'A-inch rectangular 
metal case is finished in a moderate beige, 
and tbe front and back panels are black. 
Three user controls are available on the 
front panel: Clear, which ends the current 
print Job; Pause, which temporarily inter- 
mpts the current print Job; and TOP, which 


sends a top-of-form conunand directly to 
the printer (for instance, to put two print- 
screen commands on separate sheets). 

Two banks of ted LED indicators also 
decorate the front panel. One group of 
three LEDs monitors the status of the reU- 
8 IB, indicating whether the printer is on- 
line and ready, the amount of buffer mem- 
ory in use and whether the buffer has been 
completely filled. Another set of eight 
LEDs indicates which input port is active. 

Eight female DB-25 connectors on the 
rear panel are provided for input, hard- 
wired as DTE so that connection to a PC 
will requite a null-modem cable. The seri- 
al output, configured as DCE (so it will 
plug into a serial printer with a “straight- 
through” cable) uses a male DB-25 con- 
nector, and the parallel output uses a fe- 
male 36-pin Centronics-style connector. 

Modes of operation and the serial com- 
munications parameters are set using a DIP 
switch bank that is accessible through a 
cutout in the rear panel . The PSU-8 1 B has 
an internal power supply and plugs directly 
into any standard w^l outlet. 

Most of the limitations of the PSU-8 IB 
will be eliminated with the introduction of 
its successor, the PSU-8 1C, which will al- 
low multiple input ports to receive data 
concurrently, permit individual configura- 
tion of each input port's serial communica- 
tion parameters, and offer a 2-megabyte 



Only one of the Western Telematic PSU-8 IB's input ports can be active at once. It scans for the 
next active port after data flow from a selected port has ended for a user-determined interval. 



’jlli E D 1 T O R ’ S 
M CHOICE 


• lA>^cal C onnection 



Selevtinfi a printer-sharing device is 
mostly a matter of matching your 
needs to an availahle device. Count 
up the number of PCs and printers 
you have, check the types of ports 
they u.se. and then find a unit that 
will handle everything. If your 
needs are modest, a manual .switch 
ho.x from a reputable maker such as 
Black Box Corp. would suffice. 

When your needs are ever 
changing, however, flexibility 
should play a key role in your .selec- 
tion. Knowing that PC installations 
change more often tluin .seasons or 
even nuHnis, we’d opt for the most 
flexible device u e could find. Thus. 
becau.se of its versatility and mode.st 
price, we'd choo.se Fifth Genera- 
tion Sy.stem.s’ Logical Connection. 

The Logical Connection offers 
the versatility of a printer-.sharing 
device with the added benefits of a 
large print .spooler and networklike 
abilities to .send flies between PCs. 

Its combiruition of fHirallel and seri- 
al ports means that you can match it 
to just about any printer or .sy.stem. 
Ami its price is little more than that 
of a .simple buffered automatic 
printer switch. 

Ro.se Electronics' Caretaker 

Plus CrP-HP/256 has a lot going for 
it: parallel input and output, con- 
current arbitration of its input, auto- 
matic output .switching, ea.se of set- 
up and use. and affordable cost; 
however, the static partitioning of 
its memory buffer is a dated ap- 
proach. With dynamic partitioning 
it would he one of our top choices. 




internal buffer. Although scheduled for re- 
lease in March, the new unit was not avail- 
able for review at the time of writing. QB 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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Hang Up The Phone, 
Cancel ¥)ur Meetings, 
Foiget ¥xd: Memos. 

Start Commimcating. 


You could spend your whole day just attempting 
to communicate. Playing telephone tag. Running 
back and forth to meetings. Toiling through moun- 
tains of memos. Just like millions of frustrated 
executives do every day. Or you could stop 
attempting and start communicating. 

Introducing The 
Coordinator System? 

The Coordinator System is workgroup 
productivity software that streamlines 
communications between you and the 
other members of your group or depart- 
ment. It provides tools for thinking and 
planning to effortlessly bring together 
your team’s goals, actions and followup 
activities. 

Developed by Action Technologies, 

Inc., and adapted for NetWare LAN 
systems. The Coordinator System gives 
you immediate access to records of your 
conversations, project reports, and a daily 
calendar. It tracks any requests or commitments 
you make , and as your plans evolve it automatically 
informs others of changes that affect them. This 
minimizes forgotten commitments, miscommunica- 
tion and wasted time. 

Through LANs, bridges and phone lines. The 
Coordinator System can connect users worldwide, 
reducing reliance on overnight mail, couriers, tele- 
mail and telex. Yet the average cost of a communica- 
tion is just five cents, including equipment and 
carrier costs. 


A New Class of Software. 

The Coordinator System delivers on PCs today 
what costly mainfi'ame office automation systems 
promise— productivity. And at a fraction of the 


cost. Companies already benefitting from this new 
class of PC software include GTEL, TRW, Du Pont, 
and, not surprisingly, Novell. 

Running with NetWare, the Coordinator 
System capitalizes on the connectivity of LANs to 
streamline communication as never before. For a 
demonstration or more information, visit your Au- 
thorized NetWare Dealer, or call 1-800-LANKIND. 

^ N O V E L L. 

Milestones Ahead. 

CIRCLE 181 ON READER SERVICE CARD 
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Wouldn’t it be 
great if you could 
multiply yourself? 

Do an honest day’s 
work before lunch? 

Well, you can. With 
Miaosoft* Windows. 

Windows lets you 
work with 
multiple applica- 
tions at the same time 
—more programs than 
your PCs memory can normally hold. Neatly 
sidestepping the 640K limit. 

You can switch from, say, 1-2-3* to dBase ll'or 
to Microsoft Word or to Microsoft Chart in a 
couple of keystrokes. Leave one program and 
jump to another. 

And you can select and edit information from 
several different programs. Then quickly combine 
and print it all on a single piece of paper. 

\\feVe only just begun. 

Windows is a graphic extension of MS-DOS* 
which gives you a more intuitive way to work. 
Your bridge to a new generation of applications 
which can be easily integrated. And which take 


advantage of Windows’ 
common interface for 
commands, options, 
and data exchange. 

In the Windows 
world, you move 
information freely. 
Do mote work, more 
kinds of work, and 
do it faster. 

A startling value. 

Buy Windows now and you get a whole 

desktop full of applications to help you manage 
your day to day business. 

In addition, you get 
Windows Write, a 
graphically-based word 
processing program. 
And Windows Paint, a 
simple, easy to use 
drawing prc^m. 

Not bad for $99. 


Find out how productive you can be with a 
Windows office. Get all of yourselves down to 
your Miaosoft dealer. 

And take a really good look into Windows. 


Microsoft Windows 

The High Ibrformance Software 


For (he name of (he nearef( Microsoft dealer, call (800) 426'9400. In Washington State and Alaska, (206) 882^88. In Canada, call (416) 673'7638. 
Micriitofr and MS-DOS arc reentered irademarlu of Microiofi Ci'rporaiion l•2-) n a reentered iradetnark of Lons Development CtirpirraiKm dBa»e II is a reeisiered trademark of Ashton-'&tt 
Note Photos show cdor aitd resolutHm obtairved on an IBM PC equipped with an IBM EnhaiKcd Graphics Adapter Mortochrotne 
display IS generated when an IBM Coksr/Graphics Adapter or compatible graphics adapttr card is used 



■A PC MAGAZINE" 
RETROSPECTIVE 


hew! We've described, evaluat- 
ed, and tested 13 local area net- 
work products since we began 
work on our first special LAN issue {PC 
Magazine, Volume 5 Number 21). The 
LANs we've examined over the past 5 
months are products of well-known com- 
panies like 3Com Corp., Texas Instru- 
ments, Novell, IBM Corp., and AT&T In- 
formation Systems and of small start-up 
companies like Invisible Software. 

We've learned a lot. 

One of the things we've discovered is 
that looking at LANs today is a little like 
looking at the automobile 30 years ago. 
Then car makers had developed a good 
automatic transmission, and designers 
were experimenting with tail fins and gull- 
wing doors. Buyers made their decisions 
on the basis of price, performance, their 
trust in the dealer, or the recommendation 
of a friend who bought a certain brand or 
model and had good luck with it. 

Similarly, today the visible differences 
between the top dozen LANs are in their 
tail fins and elapsed time in the quarter 
mile. LANs have major differences under 
the hood, but those are for engineers and 




■ CONNECTIVITY ■ 

MAKING 

CONNECTIONS 

13 LANs 

In 

Fferspective 

Over the past 5 months we’ve reviewed 
and benchmaric-tested a total of 13 LANs. The 
time has come for us to show you how 
these LANs fit into the big picture. Here we 
discuss the issues and how the various 
products reviewed fill different bills. 

FRANK J. DERFLER, JR. 
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The LAN-lbpology Lineup 


N etwirks c^erate with very difterent 
combinations of electrical and physi- 
cal topologies: a LAN that uses a given 
physical topology, for instance, is not 
thereby limited to a single corresponding 
electrical arrangement. Systems in which 
the station cables physically terminate in 
a hub can be either an electrical bus or 
ring. The station-to-station physical to- 
pology, which would seem to be the most 
logical way to wire an electrical ring, is 
not used in any of the products reviewed 
that have an electrical ring topology. 


PHYSICAL TOPOLOGY 


Hsb Stillo»-lii-iUlloii Thiiit ind imp cible 


Standard Microsystems’ 
ARCnet 

AUT'sSUrUN 

Invisible Network 
AT&T's SUrlAN 

Fox Research's 10-NET 
3Com'$ Ethernet 

Gateway's G/NET 

Orchid Technoiogy's PCnet 
lexas Instruments’ 
Business-Pro LAN Server 
Standard Microsystems' 
ARCnet 

Proteon's ProNET-10 
IBM’s Ibken-Ring Network 


3 Corn's Ibken-Ring 

Noveirs NetWare/S-Net 




Note: TallgiBSs tbctinologies' LanCourior topology depends on tfie netwodf Interlace card used wth b. 


screwdriver turners to worry about. Seri- 
ous LAN buyers find that, as with cars, 
factors such as price and dealer support are 
more important than technical design 
points like what media sharing protocol the 
LAN uses. 

Here we describe what we have learned 
from our in-depth look at LANs. First we 
present the hardware design alterna- 
tives — broken down into wiring, topol- 
ogy, access protocol, and interface caid — 
and how these alternatives affect the selec- 
tion, installation, and operation of network 
systems. Then we look at the options in 
network servers. Finally, we examine 
networking software. 

This summary of our findings brings all 
these considerations to the forefront — to 
bring you up to date on the state of the art 
of PC LANs and to help you select one that 
meets your needs. 

WnUNG The first design alternative for 
network hardware that we will consider is 
wiring. The cables used to connect stations 
in a local area network almost always use 
copper wire. The copper wire in network 
cables can be arranged in one of two ways: 
twisted together into a pair or molded into 
a shielded coaxial cable. 

Coaxial cable has a reputation for gen- 


erally being difficult to install, and compa- 
nies like AT&T and Fox Research pro- 
mote the advantages of reusing the 
twisted-pair telephone wiring already in 
the walls. We found that neither the repu- 
tation nor the advertising for using twisted- 
pair telephone wire is always true. Al- 

■ If you can use existing 
twisted-pair telephone 
wiring, you will save 
money, and it probably 
won’t limit the system’s 
operational effectiveness. 

though the ability to use existing telephone 
wiring might be appealing, it may be im- 
possible in your case, either because the 
existing wire doesn't go to the right place 
in the right way or because it really isn’t 
twisted. In both instances, you'd have to 
install new wiring. 

Some systems, such as an expanded 


version of AT&T's StarLAN and IBM s 
Token-Ring Network, require that the ca- 
bling go from each network station to a 
hub at a central point. They also impose a 
limitation on the total length of wire that 
can be used between the station and the 
hub. If the existing wiring doesn’t come 
together in a single place within the speci- 
fied distance, you can’t use it in those sys- 
tems. 

In contrast, smaller StarLAN systems, 
10-NET, and the Invisible Network use a 
station-to-station wiring scheme. This ar- 
rangement doesn’t require as many free 
pairs of wire as does the hub arrangement, 
but the pairs that are used must appear in 
every room in which a station is to be 
placed. 

Also, not all telephone wiring is twisted 
pair. In true twisted-pair wiring, the twist- 
ing of the wire furnishes an electromagnet- 
ic cancellation that prevents the wire from 
radiating or absorbing electrical energy. 
Our tests on networks using true twisted- 
pair wire showed them to be highly resis- 
tant to interference from nearby sparking 
motors and VHF radio transmissions from 
a hand-held radio. 

Wire that was installed to extend older 
telephone systems, called key systems, 
and the common “house wire” used in 
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i I ij Networking Software: Summary of Features 

; ^ f? (Listed in ascending price order) 



N etworking software is the tool not of network users but of 
network administrators, who use it to satisfy the needs of 
network users. The best networking software packages offer sim- 
ilar performance. The differences between the programs generally 
come down to the features and accessory programs such as 
menus, mail, chat, and network reporting. The packages are all 


relatively easy to install on the server: the difficulty of setting up 
users depends on the number of utilities you install and features 
you implement. For an In-depth description of the method used to 
evaluate each feature, see “Making Connections: LANs Under 
Netware." PC Magazine. Volume 5 Number 21. 


Software 

Manufaciurer 

List price 

PC Local Area 
Network « 

Program 

IBMCorp ‘ 

$125 

StarLAN Network 
Program 

AT&T Information 1 
Systems 1 

$125 ■ 

10-NET 1 

Fox Research Inc 1 
$695- ■ 

1 3 -f Share 1 

1 3ComCorp 1 

■ $895 ■ 

VINES 1 

Banyan Systems 1 

;T895 I 

1 s 

1 Advanced Q 

1 NetWare 286 

1 Novell Inc 
■ $2,195 

INSTALLATION f 

L 


: 



Tarnkty 

• 

O 

• 

o ^ 

• 

O 







NETWORK 

ADMINISTRATION 






Hours per month 

1,00 

1.00 

0.75 

1.00 

1.25 

1.25 

Status reporting 

■ 1 1 1 

■ III 

■■■■ 

■■ 1 1 

■■■■ 

■■■ 1 

Security 

■■ 1 1 

■■■ 1 

■■■■ 

■■ 1 1 

■■■ 1 

■■■ 1 







FEATURES 






SUliM-lestatloii 
lili transfer 

• 

o 

• 

o 

o 

O 







Petr-lo-eear 

communications 

■■■ 1 

■ 1 1 1 

■■■■ 

■■ 1 1 

■■■ 1 

■■■ 1 

Network dIaMn 

• 

o 

• 

• 

• 

• 

COMPATIBILITY 






RAM-resMeni 

software 

• 

• 

• 

• 

• 

• 

Smart software 

• 

• 

• 

• 

• 

• 

dBASE III Plus 

• 

• 

• 

• 

• 

• 

R:base Series 5000 

• 

• 

• 

• 

• 

• 




—Indicates Editor's Choice. •— >bs ' >— No 


NA — Not applicable software is pfeinstalied on server 
’Pnce of tO-NET mstaJIation package: software is not sold separately 



residential telephone systems probably are 
not twisted. This means that the electrical 
noise on the wire will quickly overcome 
the desired signal and the wire cannot be 
used for systems like StarLAN over any 
appreciable distance. (Interestingly, Fox 
Research’s 10-NET can be used effective- 
ly over untwisted telephone house wire, al- 
though twisted-pair wiring is preferable.) 


The widely held belief that twisted-pair 
wiring is less expensive and easier to in- 
stall than coaxial cable isn’t necessarily 
true either. Much of the common “wis- 
dom" surrounding coaxial cable was 
gained through exposure to the large-di- 
ameter cable used in links from mainframe 
computers to terminals. However, the co- 
axial cable used in systems such as 


3Com’s Ethernet and Gateway Communi- 
cations’ G/NET is smaller than most twist- 
ed-pair cables and easier to install . 

Our experience with cabling boils 
down to this advice: If you can reuse exist- 
ing twisted-pair telephone wiring, you will 
certainly save money, and the existing wir- 
ing probably won’t limit the system’s op- 
erational effectiveness. But if you cannot 
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reuse such wiring, the decision to install 
new coaxial cable or new twisted-pair wir- 
ing is one of the last things you should wor- 
ry about. Almost all the other factors that 
affect your selection of a LAN are more 
important, from the cost of the network in- 
terface cards to the availability of vendor 
support. 

(Note: We haven’t tested any fiber-op- 
tic cable systems, although both Proteon 
and Fox Re.seatch market fiber-optic ver- 
sions of their network interface cards. 
Since the IBM standard cabling scheme in- 
cludes fiber optic cables, the product man- 
agers at IBM certainly must have plans to 
release more networking devices that 
transmit and receive with light. We'll look 
at them as they arrive on the scene.) 

TOPOLOGY Another hardware design 
consideration is the topology. The phrase 
“network topology" refers to the shape or 
geometry of the network. 

We described two topologies, electrical 
and physical, in every review of every 
LAN we looked at since our first LAN is- 
sue. These topologies can be very different 
from each other. Among the many possi- 
ble electrical topologies, the LANs mar- 
keted for personal computers primarily use 
the bus or the ring, with the bus predomi- 
nating. In fact, every network we evaluat- 
ed except the IBM Token-Ring Network 
and the 3Com Token-Ring used a common 
electrical bus between stations. 

The electrical bus topology is designed 
so that every station receives every signal 
generated on the network media. In the 
electrical ring topology, the signal is actu- 
ally regenerated and repeated as it is 
passed from station to station. 

However, the ring and the bus electrical 
topology can have one or both of two very 
different physical topologies. In each elec- 
trical topology, you can choose between 
tunning cables from station to station and 
bringing one cable from each station back 
to a central point called a wiring hub. The 
station-to-station and hub (also called star) 
physical topologies predominate in PC 
LANs. 

The station-to-station arrangement of 
Gateway Communications’ G/NET, 
3Com’s Ethernet. Fox Re.search’s 10- 
NET. and other systems uses less wire and 
may be easier to install, but if the cable 


■ An advantage of the 
hub physical topology is 
that one bad cable or 
connector normally will 
not disrupt the network. 


fails because of a bad connector or damage 
at any point along the way, the entire net- 
work goes down. The advantage of the hub 
arrangement of Proteon’s ProNET-IO, 
Standard Microsystems’ ARCnet, IBM’s 
Token-Ring Network, and other systems 
is that one bad cable or connector normally 
will not disrupt the network, and if it does, 
you can quickly restore the system by un- 
plugging the bad cable from the hub. 

Our advice is that the topology of a net- 
work should be a major consideration only 
if you need extremely high reliability. You 
have to decide if the added cost of one or 
more network hub devices (usually costing 
hundreds of dollars each and capable of 
handling a limited number of stations) and 
additional cable is worth the improved net- 
work reliability. 

If your network is supporting manufac- 
turing, security, medical, or on-line mon- 
ey-making applications, the additional 
cost is probably justified. But if you are us- 
ing the network to transfer word process- 
ing documents in an office, the cost advan- 
tages of station-to-station wiring can be 
significant. 

ACCESS PROTOCOL Access protocol 
is another design alternative of LAN hard- 
ware. The two protocols of the PC LAN 
marketplace are the carrier sense multiple 
access (CSMA) protocol and the token- 
passing protocol. 

The LANs we reviewed are all in a class 
called media-sharing local area networks, 
with the single exception of Novell’s Net- 
Ware/S-Net. NetWare/S-Net provides 
each terminal with a dedicated link to the 
server, which is combined with the wiring 
hub in a single cabinet. In media-sharing 
LANs, the wire that is used to carry the sig- 


nals is connected to every station, and the 
stations must use a protocol — either the 
CSMA or the token-passing proto- 
col — that determines when they may 
transmit a message. 

CSMA is a listen-before-transmit pro- 
tocol that works like a citijtens band radio 
channel. Under the CSMA protocol, a sta- 
tion may begin to transmit a message if the 
channel is clear of Uaffic. However, it is 
possible that two or more stations may de- 
tect a clear channel at the same time and 
begin transmitting together. If this hap- 
pens, their messages collide and become 
garbled. Various techniques can detect or 
avoid these collisions. Perhaps the most 
unique is the one the Invisible Network 
uses, called Heartbeat Collision Avoid- 
ance. This technique sends a timing signal 
on a separate set of wires; a station may 
transmit during a certain time slot only if 
the channel is clear. The majority of the 
networks in the marketplace, including 
Ethernet, StarLAN, 10-NET, and many 
others, use the CSMA protocol. 

In contrast to the CSMA protocol, the 
token-passing protocol prohibits a station 
from transmitting until it receives a specif- 
ic permission message, or “token.” Al- 
though Standard Microsystems’ ARCnet, 
IBM’s Token-Ring Network, Proteon’s 
ProNET-10, and 3Com’s Token-Ring dif- 
fer in their electrical topology, physical to- 
pology, and network media, they all use 
some variation of a token-passing protocol 
to access the media. 

The advantage of the CSMA system is 
that it is able to handle short messages 
quickly and efficiently. The disadvantage 
of the CSMA system is that a station with a 
long message or many messages to send 
can easily monopolize the network. To- 
ken-passing systems, on the other hand, 
theoretically put more overhead into the 
network and are not as efficient for han- 
dling many small messages. Yet token- 
passing protocols give every station an op- 
portunity to transmit their mes.sages on a 
regular basis. 

The media-sharing protocol you choose 
is slightly more important than, and close- 
ly linked to. your choice of physical topol- 
ogy. The same types of considerations ap- 
ply. If you are supporting manufacturing, 
security, medical, or other critical applica- 
tions, you should give strong consider- 
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Now Shipping NTNX . . . 
Network-Compatible Software 





ATNX with its lightning- 
fast disk caching supports 
Biiil AT-class machines. File 
and record locking — plus 
controls to manage file access. Disk 
volumes greater than 32 Mb. DOS 
3.x machines can reach the peak of 
multiuser performance. 


NTNX and PCST/G 
graphics terminal continue 
HMijl the tradition. NTNX lets 
PC-PLUS run multiuser 
applications written for Novell Net- 
Ware and MS-NET. PCST/G brings 
high-resolution, Hercules-compatible 
graphics to PC-PLUS workstations. 


We’ve writi 
the history 
of multiusei 
PCs. and 
we’re writing the futui 
. . . with PC-compatibl 
multiuser systems. 


We’re Writing 
the Future of 
Multi-User PCs 

PC-PLUS — The Fastest 
Growing 
Multi-user 
PC Solution 


Alloy introduces 

miH’ revolutionary multiuser, 

multiprocessor architecture 
for PCs. Amidst the confusion of 
LANs and time-sharing approaches. 
RTNX and PC-SLAVE/16 provides 
a unique, high-performance solution. 
What LANs promised, PC-PLUS 
delivered. Faster. Easier to install and 
use. Less Expensive. 


The LAN 
Alternative 

PC- PLUS . . . the perfect ij? 
solution for sharing data among users. 
The 8MHz SLAVE/16 card operates 
at over twice the speed of typical 
PCs. Advanced bank-switched mem- 
ory delivers data at bus speed. Many 
times faster than LANs. Engineering 
ingenuity makes PC-PLUS simpler 
and much easier to install than LANs 
or UNIX multiuser systems. While 
sharing disks, printers and other 
peripherals with single-user ease 
of operation. 

The Optimum IBM Multi- 
user Solution . . . Made 
Possible by Alloy 
The PC-PLUS family turns your single 
IBM personal computer or compatible 
into a fully integrated office solution. 
Up to 31 users can be added to the 
host — while maintaining full func- 
tionality of the PC. As needs grow, 
add more PC-SLAVE/ 16 cards and 
low-cost terminals. 


The Choice of 
Vertical Market 
Resellers 
PC-PLUS expands as 
business grows. In any 
vertical market. Law. 
Finance. Medicine. 


is the fastest-growing multiuser 
solution among vertical market resell- 
ers. Today with a strong commitment 
to tomorrow. 


The PC-PLUS is available from: 


Compuiem. Inc. 
Unau. Kb 66314 
19131 &41-I7I1 
Ifvmg. TX 73063 
12141 93»-I3n> 

FA Component* 

Elmhum, NY IISH 
r7l8)S07 1444 
Ft Wayne. IN 46H0tt 
<2191 432 BS40 
Gfeennlle. SC 29607 
(8031 28^2422 
Bellevue. WA 90009 
<2061 4.34^7 
Ftr«( Source Dtaiributinp 
Lake Coy. 177 84119 
IM1|9734»74 

Micro Computer 
Disitributark. Inc. 
Huntington Beach, CA 93649 
(714) 896- 3641 
Micro W’holeaoler*. Ine. 
Hunt Vann. MD 21030 
I30I16663300 


PL Diaiributinc. Inc. 
Nenhbroc6t. IL 60DU3 
■31212961400 
Super Source 
Norcran. GA 30071 
1404)441 1451 
Vitek 

btui Marrua, CA 92009 
(619)744 6305 
San/oae. CA 95131 
1406) 436 8026 
Vitronia Corporation 
lW«b(iR>. MA 01561 
1617)306-1144 
W’l Micro INktributufk 
Rtrminghani. AL 35309 
(205) 945-8310 
Wenlern MtcroSykiem* 
Mouniam View. CA 94043 
(415) 964-2060 
Redmond. WA 98052 
(2U6i 881-6737 


Ingram Vertkal 
Syaiemk INvision 
8(W-647-b3B3 
NorthweW Eat 277 
Seuihweei Eat 265 
Eau Ext 222 


ALLOV 

Compuler Ptoducls, Inc. 


Alloy PC PLl'S. RTNX. PC SLAVE/16. ATNX NTNX and PCSTHj are trademark* ol AQov Computer Predurt*. Inc 
NetWare m a trademark of Novell. Inc . MS NET n a trademark of MicroSott, Corp . UNIX w a iradnnark o4 AT&T Iniormaiion Syatema 

.Alloy Computer Productn. Inc.. KHl Pcnnnylvanta .Avenue, FraminKham, MaK«achuHeUN 01701. (H17) 875-61(M). TU'X: 710*^i-l6*(KWI 
.Alloy Computer ProduaiH, Inc.. 9 Executive Circle. Suite 2-10. Irvine. Califomia 9271-1. (711) 2H1'7BH1 
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ation to selecting a token-passing protocol. 
If you ate in an office or work-group envi- 
ronment. selecting a system using a 
CSMA protocol may give you slightly im- 
proved response time with some applica- 
tions and lower cost. 

Interface card Another hardware 
design alternative is the network interface 
card the LAN uses. Two network interface 
cards using the same media, arranged in 
the same topology, and using the same ac- 
cess protocols can still have some major 
differences between them. 

Some modem cards, such as 3Com’s 
TokenLink Plus. 3Com’s EtherLink Plus, 
and IBM's Token-Ring Network, have 
connectors that mate with the special ex- 
pansion slots of the PC AT. These connec- 
tors allow the cards to make use of the fast- 
er interrupts available in the PC AT bus. 
Using these cards in a network server can 
significantly improve the operational 
speed of the entire network. 

Interface cards equipped with powerful 
processors can also speed up a LAN. 
IBM’s Token-Ring Network and 3Com’s 
TokenLink Plus cards have their own 
80186 processors, RAM. and program- 
ming in ROM. Gateway Communica- 
tions' G/NET cards have a fast Z-80 pro 
cessor. Selecting network interface cards 
with a processor mote powerful or faster 
than the 8088 in the typical PC might 
sound unusual, but if the processor on the 
interface card unloads work from the PC, 
both systems benefit. However, since 
powerful interface cards such as 3Com’s 
EtherLink Plus sell for several hundred 
dollars more than less-powerful alterna- 
tives, putting them into every workstation 
may not be practical. 

Several manufacturers of network in- 
terface cards, including Gateway and Fox 
Research, sell optional ROMs that allow a 
network workstation to boot without using 
a local disk drive. Invisible Software in- 
cludes this feature as a standard part of its 
relatively inexpensive cards. When a 
workstation PC’s interface card is 
equipped with one of these ROMs, the PC 
u.ses the network to reach the server and 
boot with DOS from the server's hard 
disk. 

This feature is desirable if you want to 
use diskless PCs as network workstations. 


LAN PRODUCT INFORMATION 


SOFTWARE: 


Advanced Net'Wanl86 
Advanced NetWarel286 
SFTNetWare 
Novell Inc. 

122 E. 1700 South 
Provo. UT8460I 
(801)379-5900 

Prices'. Advanced NeiWare/86, %l,595;Ad- 
xanced NetWare/286, $2,195: SFTNetWare, 
$2,995. 

Requires: 40K RAM. DOS 3. 1 . 

In Short: A well-integrated and advanced 
LAN software sy.slem that contains features 
other vendors are still struggling to develc^. 
Not ct^ protected. 
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PC Local Area Network Program 
IBM Corp. 

Old Orchiud Rd. 

Armonk, NY 10504 
(914)765-1900 
Price: $125 

Requires: 256K RAM. DOS 3.2. 

In Short: Easy to install and maintain. Al- 
though it has a good stalion-to-station mes- 
sage utility, the program cannot send store- 
and-forward electronic mail. Its security and 
troubleshooting features do not compare well 
with those of other popular networking pro- 
grams. Copy protected. 
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StarLAN Network Program 
AT& T Infcumation Systems 
295 N. Maple Ave.. #I7-2326F2 
Basking Ridge. NJ 07920 
(201)221-8851 
Price:SI25 

Requires: 5 1 2K RAM, DOS 3. 1 or later. 

In Short: An adaptation of 3Com’s network- 
ing software. StarLAN Network Program is 
easy to install and maintain. However, it 
lacks some of the network stalion-to-station 
communications features found in packages 
from other vendors. The package slows hard- 
ware performance in the PC Labs benchmark 
tests. Not copy protected. 
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lO’NET 

Fox Research Inc. 

70 16 Corporate Way 
Dayton. OH 45459 
(513)433-2238 

Price: 10-NET installation package (includ- 
ing network interface board, tap box. 8-foot 


connecting cable, documentation, and the 
the 10-NET software). $695. 

Requires: t24K RAM, one diskdrive. DOS 
2.0 or later. 

In Shmt: tO-NET offers many features vt4iile 
retainingeaseofuse and installation. Its secu- 
rity and stalion-to-stalion communications 
features are particularly strong, as is its status 
reporting. The installation process is not 
complex, but it requires you to create batch 
files for every user and workstation on the 
network. Not copy protected. 
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3'^Share 

3ComC!)otp. 

3165KiferRd. 

Santa Clara, CA 95052 
(408)562-6400 

Prices: 3+Share for PC servers (maximum 
five users), $895; 3+Share for PC servers 
(unlimited number of users), $1,790; 
3+Share software for 3Server3 (unlimited 
number of users), $1 ,790. 

Requires: 640K RAM. DOS 3.1 or later. 

In Short: 3 + Share comes with a menu cbiv- 
en installation program that makes the pro- 
cess relatively easy. Its monitoring and diag- 
nostic capabilities could stand improvement, 
since they provide little information to the 
network administrator about the functioning 
and workload of the network. Nor does the 
software provide “rude messaging.*' Net- 
work security is also a concern since anytme 
can gain access to all of (he files on the server 
if it is booted up with a DOS disk. Copy pro- 
tected. 
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VINES 

Banyan Systems Inc. 

1 15 Flanders Rd. 

Westborough, MA0I58I 
(617)366-6681 

Price: $1 ,895 (including Network Adminis- 
tration). 

Requires: 5 1 2K RAM ( 1 Mbyte RAM rec- 
ommended), [X>S 2.0 or later. 

In Short: VINES is extremely flexible and 
has powerful communications c^bilities. 
The troubleshooting and displays are excel- 
lent. The system's security features are good, 
but access permissions for netwoik users 
could be more flexible. Copy ixotected. 
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EasyLAN — ^Networidng 
Mth Netibios Support. 
And it^ Only $99.95 Per PC. 



If you own two or more PCs then you need EasyLAN^ 
version 3.0. 

THE EaayLAN OFFICE NETWORK 
EasyLAN shares printers and disk drives between 
IBM VCs.EasyLKS can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 

And now, you can run NETBIOS supported 
applications. Or you can write your own network 
applications for EasyLANm^ other NETBIOS com 
patible networks. 

VERSION 3.0 HIGHUGHTS 

■ EatylAN shares printers, plotters, data, 
and disk storage 

■ Sipportsapto 18PC6orcoflq>atibles 

■ NewNetwoftCoBBands 

■ New NETBIOS 

■ PC to PC file transfer 

■ Print spooling 

■ PBXsnpport 

■ Eaqrtolnstail 

■ Ea^toopnate 

■ Modem sappwt 

■ Performs In the backgroiDd 

EasylAN^ low price matches the small business user's 
cost-sensitive budget. It is the office network solu 
tion for less than $100 per PC. 

EasyLAN performs its operations concurrently 
in the background. EasyLAN communications, file 
transfers and printer operations all take place while 
each PC simultaneously performs such normal 
DOS applications as Lotus I 2-3r Wordstarr and 
dBASE!" 


NEW NETBIOS SCPPOBT— WRITE YOUR OWN 
COMMUNICATIONS PROGRAMS. 

Programmers may use EasyLAN U> develop nelwork 
applications using NETBIOS (interrupt 5c). These applt 
cations can now be operalf'd across the low cost RS 232 
communications links used by EatyLAN. Our new 
EasyCALENDAR program is an example of a network 
application that uses NETBIOS for program to program 
communications. 

Multi user data base management applications that 
require a high-overhead network operating intern uill 
perform faster on high cost networks operating at mega 
bit speeds 


NEW VERSION 3.0 COMMANDS EXPAND 
NETWORK FLEXIBILITY 

EZCUXIK lets PC’s altacheil to the network read the time 
and date from a single ma.ster clock on the central PC. 
eliminating the need to install individual clock boards in 
each PC and insuring that all file entries and updates 
made across the network are dated 
The EZ Make Directory and EZ Remove Directory com 
mands funcuon idenUcaJly to the DOS MKDIR and RMDIR 
commands, and give remote users increased flexibility 
when it comes to managing subdirectories on the central 
PC. 

EZBEEP lets you send an audible signal across the 
network, alerting a PC user that a file or mes.sage is being 
sent 


EasyLAN PBX SUPPORT BRINGS NEW 
FLEXIBILITY TO PC CONNECTIVrn 
With EasyLAN^ PBX support, users can share peripher- 
als and transfer files using PBX switched circuit connec 
tions and existing twisted pair wiring. EasyLAN has al 
ready been installed on a number of different PB.X's. and 
recently was certified by Northern Telecom for use on its 
MendianSL-1. 


TJie value is high S S & S 

— InfoWorid Report Card 


Disk sharing uses EasyLAN)s EZCOPY com 
mand to move hies to and from PC’s. ASCII or binary 
hies can be transferred in the foreground, or in the 
background while other DOS programs run. 

Printer sharing operates transparently with 
existing programs. Print hies are automatically 
spooled to disk and scheduled for printing. Multiple 
printers on the central PC may be designated for 
individual printing tasks. 



EasyLAN SPECIFICATIONS 
Each PC in the network requires an individual li 
censed copy of the EasyLAN program and takes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0 or above. EasyLAN runs on all IBM rc models 
and compatibles. The central PC requires a serial 
port for each satellite PC. The COM2 and COMO 
boards are serial port expansion boards which per 
mit you to add serial ports to the central PC. 


EASY TO INSTALL 

EasyLAN can be installed in less time than it takes 
to enjoy your coffee break. Just plug the EasyLAN 
cables into existing serial ports. The EasyLAN Net 
work Conhguration Program provides menu driven 
installation program that will guide you step by step 
through the software installation process. 


EasyCALESDAR—Viit YOlIt NETWORK TO 
SCHEDIXE MEETINGS. 

The first of a n«w senes of Ewty netw ork application 
products using NETBIOS is now available. Easy- 
CALENDAR handles time management .ipplications for 
individuals or a department and ran be run on personal 
computers attached In any NETBIOS ounpatibie network 
HighlighOt: 

CALENDAR MANAGEMENT for individuals and the 
work group. 

TASK MANAGEMENT to cH'ate maintain and review 
to do lists. 

TODAYS NEWS for broadcasting messages, n<iticcs or 
announcements across the network 
MENU INTERFACE for easy set up and ust*. 
£'asv^ML£'.VD/1^1r liata base for appoint ments, to do iisb 
and news rt^ides on the central PC. Satellite PCs at 
tarhed ihmugh EasyLAN version 3.0 wnd network 
tramsartions to the central data base t4> invoke Easy- 
CALjENDAR functions 

Tlie EasyCAI£.\'l)AK calendaring program requires 
EasyLAN version 3.0 and is priced separately 
EasyCALENDAR will tx' available March 1987 Ad 
vance orders are being accepted now 


7 bought access to a laser jet printer for less than 
SlOO” 

— CONOCO OU User 


EasyLAN 


ORDER TODAY 1-800/835 1515 in CA 408/738-8377 


IB 


To Order by Phone— Call 800/835-1616 
In CA 408/738-8377 

For Configuration Assistance & Technical (^estions 
Call 408/738-8377 

Place your Order Immediately 
Dealer Inquiries 
Invited 


EasylAN Order Form 

Item Descripthio 


Price Qty Amout 


Ci^_ 

State. 


_Zip_ 


Telephone 


) 


Payment: Visa, MasterCard, Check, COD, Bank Draft 

Name on Credit Card 

Cr. Card No Exp Date / 


Server Technology, Inc., 140 Kifer Court 
Sunnyvale, CA 940^ Telex 5106003481 

Fv Bonpeu Salet and retelkr iidgrnotlon oontact: 
TruMliit1BniflMlBraieUetBd^uai02lW(k8924TekacC2 . 
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EL02 EasyLAN K\l— tor 2 

1219.95 

_ $ 

PCs 30' cable, two 
disks & manuals 

EL 03 fasyLtA Expansion 

$119.95 

$ 

Kit— for 1 PC 
cable, one disk & 
manual 

EL 10 EasyLAN disk & 

$ 99.95 


manual (3Vi''disk 
$89.95) 

EL 12 EasyLAN 30‘ cable 

$ 49.95 


EL 13 COM2 serial port 

$219.95 

$ 

expansion board, two 
ports 

EL 14 COM6 serial port 

$489.95 


expansion board, six 
ports 

ECOl Easy CALENDAR Kit 

1199.96 



Supports 6- PC's 
and 10 people 

EL 15 Custom length cables, call for quote 

CA res. add applicable sales tax $ _ 
Shipping charge USA $10.00, $_ 

other 120.00 

TOTAL ORDER $ 




TheDiffeie 

NetworkingA 

When you really sit down and thing, they average 20 network installa- 

analyze it, the critical element in a tions in experience.They specialize in 
successful PC network isn’t what you multi-vendor systems, having worked 
connect. It’s who you connect with. with major networking product ven- 

At Businesslandr that’s a qualified dors. They come, not wiA products, but 
systems engineer. with a business/solutions orientation. 

And our systems engineers are And an open mind, 
uniquely ^uip^d to implement the The systems engineers don’t make 

best possible PC connectivity solution recommendations until they fully 
for any business environment. For one understand your way of doing business. 




nee Between 
nd Networking. 


When they do, it’s not a sales 
proposal. It’s an objective, long-term 
plan based on your situation, their 
expertise, the best technology from the 
best vendors and Businessland’s 
experience with over 1700 successful 
network installations, nationwide. 

That’s the beginning. Systems 
engineers stay involved m each project 
as a key team member, through 


installation, software set-up, training 
and service.They assure competence 
and continuity in every network. 

The Businessland systems engi- 
neer is a real part of your networkmg 
solution from day one. It’s a different 
way of working. And it works. 

BUSINESSUUV. 

A Different Kind of Computer Company 
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Todd MacDonald 
Systems Engineer 


Systems Engineer 


‘4 
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ne Donohuej 


■ 13 LANs 


LAN PRODUCT INFORMATION 



lANs 

Ethernet 

IBM T(4ten-Ring Network 


3Com Corp. 

IBM Corp. 



3165 KiferRd. 

Old Orchard Rd. 


ARCnet 

Santa Clara, CA 95052 

Armonk.NY 10504 


Siandani Microsystems Corp. 

(408) 562-6400 

(914)765-1900 


35 Marcus Blvd. 

Workstation Requirements: 320K RAM. 

Workstation Requirements: 256K RAM. 


Hauppauge. NY 1 1788 

DOS 3. lor later. 

DOS 3.2. 


(516)273-3100 

Server Requirements: 640K RAM. DOS 

Server Requirements: 256K RAM. 


Workstation Requirements: 256K RAM. 

3.1 or later. 

DOS 3.2, 


DOS 3. 1 or later. 

Networking Software: 3+S/jarr. 

Networking Software: PC Local Area Net- 


Networking Software: Advanced Net- 

Prices: EtherLink boards. $595 each; termi- 

work Program, Advanced NetWare. Tapes- 


Ware/2ii6. Vianet. 

nator kit, $50; cable prices vary depending on 

//v. all other networking .software that sup* 


Prices: ARCnei-PCIOO interface board. 

length; i+S/wre for PC servers (maximum 

ports NETBIOS. 


$545; ARCnct-PC200 interface board. $595; 

five users). $895; i+S/wre for PC servers 

Prices: IBM Token-Ring Network Starter 


ARCncl-PC300 interface board, $1,295; 

(unlimited number of users). $ 1 .790; 

Kit. $4,065; PC Uxa! Area Network Pro- 


ARCnei PCI 10 interface board, $545; ARC- 

J+Share software for 3Server3 (unlimited 

grt/m. $125; Adapter Cards. $695; Multista- 


net-PC2 10 interface board, $595; Active 

number of users). $1,790; 3Server3. $5,995. 

tion Access Unit (#8228 Setup Aid). $660; 


Link (nber-optic board). $375; Active Link- 

In Short: Although you can easily install the 

cabling |Mices vary among authorized IBM 


OPT (two-port active hub for PC2(X)), 

cards, making changes is difficult becau.se the 

dealers. 


$1 .295; four-port passive hub (for use with 

netwexk comes with 40 jumpers. Running 

In Short: An industrial-strength network 


PC300). $100; eight-port active hub. $885. 

under3+ J/wre on the 3Scrver3. this LAN 

system that is fa.st and flexible but lacks built- 


In Short: ARC net performed the best of the 

performs very well on the benchmark tests. It 

in tn)ubleshoo(ing and diagnostic reporting 


networks tested that used an AT as a server. 

also has the flexibility of the standardized 

tools. 


although under increasing network load, its 

Ethernet interface. 
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thixHighput rate declines slowly. It is a flexi- 
ble system that lets you start small, but add- 
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Invisible Network 


ing wiring hubs gives you room for great ex- 

G/NET 

Invisible Software Inc. 


pansion. 

Gateway Communications Inc. 

481 47th Ave. 


CIRCLE tM ON REAC€R SERVICE CARO 

2941 Alton Avc. 

San Francisco. CA 94121 



Irvine. CA 927 14 

(415)221-0916 


Business-Pro LAN Server 

(714)553-1555 

Workstation Requirements: 320K RAM 


Texas InstruntcnLs 

Workstatkm Requirements: I28K RAM, 

(640K RAM recommended), IX)S 3. 1 or 


Data Systems Group 

DOS 3. 1 . 

later. 


P.O. Box 809063 

Networking Software: Advanced Net- 

Server Requirements: 320K RAM (640K 


Dallas. TX 75380-9063 

Ware/86, Wcni\on\.02;NetWare4.61B-,Ad- 

RAM recommended), hard disk. DOS 3.1 or 


(800)527-3500 

vanced NetWarel86[ Advanced Net- 

later. 


Workstation Requirements: 256K RAM. 

Ware/286', PC Local Area Network 

Networking Software; PC UkoI Area Net- 


one floppy disk drive. DOS 3. 1 . 

Program, (requires G/NETBIOS. a G/NET 

wx>rk Program, Tapestry, Adixmced Net- 


Networking Software: Advanced Net- 

NETBIOS simul^or). 

Ware/86, Advanced NetWare/286, CBIS 


Ware/E-TJ. 

Prices: NetWare 4. 6! B two-node starter kit. 

Network-OS. 


Prices: TI Busines.s-Pn> computer (basic 

$1 .895; NetWare 4.61 B ihrce-rrade starter 

Prices: Starter Kit. including (wo Invisible 


configuratitMi). $3,995; Tl Busirtes.s-Pro 

kit, $2,420, Advanced NetWare, Version 

Network cards. 30-foot cables, twocx>piesof 


computer (including 51 2K RAM.TI Mode 

1 .02. two-node starter kit, $1,995; Advanced 

the user manual . two copies of Invisible Net- 


CRT controller. 40-Mbyte hard disk drive). 

NetWare/86, Version 1 .02, three-node start- 

work disk. $499.90; additional Invisible Net- 


$5,770; Advanced NetWarelE-TI. $1 .595; 

er kit, $2,520; Advanced NeiWarel286, Ver- 

work cards, $249.95 each; additional ca- 


two terminating resistors. $40. 

skm 1 .02, three-node starter kit, $2,620; Ad- 

bling, $10 per .30 feet; Invisible Network 


In Short: The Busineas-Pro LAN Server net- 

vanced NetWare/286, Version 2.0A, three- 

Novell Driver {for Adwinced NefWare/86 


works Texas Instruments’ and IBM’s PCs, 

node starter kit, $3,020; Advanced Net- 

and Advanced NetWare/286). $99 per site. 


allowing each to operate in Us native ntode on 

Ware/^, Version 2.0A, two-node starter kit. 

In ShtMl: The Invisible Network, using 


the LAN . Although this LAN is slower than 

$\ ,695, Advanced NetWare/86, Version 

IBM’s PC LfH'alArea Network Program and 


other systems, the server can carry heavy 

2.0A, three-iKxie starter kit, $2,220. 

the power of NETBIOS, gives you good per- 


loads of hard disk, tape backup, aixl add-on 

In Short: G/NET is a good general-purpose 

formance at an economical price. Best us^ 


peripherals. Although TI provides excellent 

network. It distinguishes itself from oth^ 

on a network with no more than a few dozen 


documentation. in.stallation is complicated 

LANs running Novell’s VerWore by adding 

workstations. 


because you must set over 40 jumpers on each 

drivers to optimize performance artd a pro- 
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card. 

gram that steps you through the mstallation 



CIRCLE eae ON READER SERVICE CARO 

procedures. On the downside, under a heavy 
(but realistic) workload, G/NET was the 
slowest network tested. 
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I.anl'nuricr 

K'net software. $1 .909; including /Wvunctt/ 

In Short: StarLAN i.sanea$y-to-install, flex- 

Tallgrass Technologies Corp. 

NetWare/86. SI .550; PCnet nctwoik inter- 

ibic network flx future expansion, but the 

IIKX) W. 82nd Si. 

face board. $495; Conquest multifunction 

63(X) server is inadequate . and StarLAN Net- 

Overland Park. KS 662 14 

board with network daughterboard. $795; 

work Program, while ea.sy louse, is slow. 

(9I3>492-6(X)2 

1(K) fed of cable. $50: PCnet adapter cards. 

CIRCLE 838 ON READER SERVICE CARO 

Wurkstation Requirements: 256K RAM 

$495, 


(512K RAM recommended), one flvippv disk 

In Short: Orchid Technology's LAN is easy 

10-NET, Version 3.1 

drive. tX3S2.0lo3.l. 

to install and can adapt to the needs of indi- 

Fox Research Inc. 

Nelworklng Software: VINES. 

vidual systems. Its Conquest board could 

7016 Corporate Way 

IVkvs; LanCourier TG-8(X)0 server w ith 4.3- 

help those short on slot space. In addition. 

Davum. OH 454.59 

Mbyte hard disk without sollware. S8.49.5; 

each PCnet network interface board comes 

(513)433-2238 

VINES ( including NHTMAN ). $1,895: 

with some useful software designed tocir- 

Workstation Requirements: I92K RAM. 

.3Cirm’s EtherLink cards. $7.50, 

cumveni hardware contention fm>blems. It’s 

one floppy disk drive. DOS 2.0 or later. 

In Short: The LanCouncr TG-WXK) server 

mx the faste.st network aixxind. but it shtnild 

Networking Stiftware: lO-NlH'. 

combined with VINES makes a Ilexibic and 

suftlce fix office and light transactional pro- 

Prices: 10-NET installation package (indud- 

powerful l^N with outstanding communi- 

cessing uses. 

ing network interface board, lap box. 8-fotx 

caikms capabilities. 

CIRCLE 630 ON READER SERVICE CARD 

connecting cable, the 10-NET software, <kx:- 

CIRCLE tZT ON READER SERVICE CARO 


umentation). $695; twisted-pair telephone 


ProNKT-IO 

wiring. $120 per I.OlXkfcxx roil 

NelWare/.S-Net 

Pn)lcon Inc, 

In Short: 10-NET includes everything you 

Novell Inc. 

2 Technology Dr. 

need for a WLxk.staiion mxle in a single pack- 

122 E. l700Si>uth 

Westborough . M A 01581 

age. The 10-NET stiflware includes features 

Provo. UT846()l 

(617)898-2800 

such as a public eulendur and chat capabilities 

(801)379-5900 

Workstation Rixiuirvmenls: 2.56K RAM. 

that are optional or rK)nexisieni in other 

Workstation Requirements: 256K RAM, 

DOS 3.1. 

networking software packages , This is a good 

DOS3.1 

Networking Software: Advanced Net- 

package for office or university environ- 

Networking Software: Athancfd 

Ware'86, Advanced NeiWarel286. DECnei. 

menls that require such software features. 

NetWare 68. 

TCPUP. VINES 

However, the nctwxxk’s slow speed makes it 

Prices: Server 68B. SS.OtX); network inter- 

Prices: pl30() network interface card. $799; 

inappropriate for DBMS applications that 

face boards. S250; NDS2 disk subsystems: 

pi. 303 network interface card. $899; eight- 

need fast uansaciion processing. 

68-Mbyte disk drive. $4,995; 109-.Mbyle 

node wire center. $630; four-node w ire a:n- 

CIRCLE 836 ON READER SERVICE CARO 

disk drive. S6.495; 1 83-Mbyle disk drive. 

ter, $335. 


$10,995; NDS4disk subsystems; 68-Mbytc 

In Short: The Px>Nin*- lO’s adapter cards 

3Com Token-Ring 

disk drive, $5,595; 109-Mbyte disk drive. 

are easy to install. Small networks can be set 

3Com Coq>. 

$7,095; 183-Mbyie disk drive. $1 1.495. 

up w ithoui problems, but networking nwrr 

3l65KiferRd. 

In Short: NetWare/S-Nct with Server f)8B is 

than 1 2 workstations is unduly com|^icated. 

Santa Clara. CA 95052 

a good, solid nelwcnk for heavy-duty Iransac- 

AneXher plus; LEDs next to the connectors 

(408) 562-MOO 

tion processing. The server is a rugged, omi- 

glow when an electrical connection is made. 

Workstation Requirements: 320K RAM. 

servatively designed machine. NctWare/S- 

which helps in network troubleslKxxing. 

DOS 3.1 or later. 

Net is also quite a remarkably steady 

CIRCLE 639 ON READER SERVICE CARD 

Server Requirements: MOK RAM. DOS 

performer, showing little degradation from 


3.1 or later. 

the Iighte.si to the heaviest test loads, in addi- 

Slarl.AN 

Networking Software: S-^Share. 

tion. NetWare/S-Nei is ca.sy to install — ex- 

AT&T Information Systems 

Prices: Starter Kit (including three Token- 

cept that the dtxumentation neglects to men- 

295 N. Maple Ave.. # 17-2326F2 

Link Plus network press adapters, thirc Ring- 

ti(Mt that you must attach a terminal to the 

Ba.sking Ridge. NJ 07920 

Taps, two trunk cables). Si. 755: 3+ Share 

server. 

(201)221-8851 

fw PC servers (maximum five users), $895; 

cinci r C31 ON RT Ajxn sf Rvicr caro 

W orkstation Requirements: 256K KAM. 

3 -ashore for PC servers (unlimited number 


(Xte floppy disk drive, DOS 3. 1 or later. 

of users). $ 1 .790; 3 + Share for 3Scrvcr3 (un- 

Knel 

Server Requirements: 512K RAM. hard 

limited number of users). $1 .790; 3Scrver3. 

Orchid Technology Inc. 

diskdrive. 

$5,995, 

47790 Weslinghousc Dr. 

Networking Software: StarlAS Network 

In Short: This nelwort; pays attention to de- 

Fremont. CA 94536 

Program. Adwnced NetWare! 86. Ad\anced 

tail with large captive screws on the connec- 

(415)490-8586 

NetWare!!!^. 

tors, and ytm can add stations to the ring 

Workstation RequiremenLs: 256K RAM. 

Prices: Netwofk Access Unit Interface 

witlxHii buying amxher nelwixk hub. 'n)c 

DOS 2.0 to 3.1, 

board. $595; 300 feel of cable. $23; 1 .000 

TokenLink Plus cards with the 3Servcr3 

Netw orking Software: Advanced Net- 

feel of cable. $55. 

would make a particularly gixxl network for 

Warem, PCnet. all other NETBIOS-com- 


applications that require every workstation to 

patible stiltware. including PC Uko! Area 


communicate during the busiest times. 

Network Program and Ta/iesiry. 

Prices: Two-user starter kit. including the 


CIRCLE 634 ON READER SERVICE CARD 
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The more advanced something is, the 
simpler it should be to use.Thafs exactly 
what we had in mind when we designed 
our new printer, the P321SL It doesn’t just 
look sopliisticated, it makes turning your 
hard work into hard copy a lot easier. 

The fanfold bypass feature - 
eliminates the need to unload_^/\ 
the continuous form 
paper when using 
single sheets. Just 




form paper at any point both neat and easy. 

You won’t be tearing your hair out 
trying to find and switch dip switches any- 
more. There aren’t any The P321SL’s front 
panel lets pu choose type fonts, pitch, 
emulation, quiet mode, lines per inch. 


page length and more at 


insert and print The auto-load feature 

fforboth 


-i the touch of a button. 
Compatible as it is with you, the new 
P321SL is also compatible with IBM Pro- 


a lever to instantiy and accurately load 
either of them.There’s even a built-in tear 
bar to make tearing off the continuous 


A 


/ 




printer.' Qume Sprint 11! And of course our 
own P351. These emulations, in addition 
to five resident fonts, optional plug-in type 
font cards and do\vnloadable type fonts, 
give you a lot to 
choose from. With- 
out a lot of work. 

'Fhere’s another 
thing die P321SL 
gives you less of — 
options.That’sbe- 
cause it comes with more standards like 
the tractor, quiet mode and IBM emulation. 



Also standard is our excellent 24-pin 
print quality that’s head and shoulders 


This is Toshiba 24 pin letter quality. 


This is 9 pin printer quality. 


\ 


^ve 9-pin heads. (Made even better ^th 

Toshiba’s letter-quality multistrike film 
ribbon.) And high-resolution graphics. So 
reallv the only other options to consider 
are the sheet feeder and laiger memory: 

That should make choosing the 
affordable P321SL as easy as using it For 
the name of your Toshiba printer and 
computer dealer, call 1-800-457-7777. 


1 IHNtIV)pnwrisan‘(;Mc^tr»(1i^kd((iflntrTTV]tjnia]BusriPs<NI.-K'hmRiC<«p. 
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13 LANs 


IT J| Benchmark Itets: 13 LANs 


T his test stresses the network interfsce card in the server and the media-sharing protocols. 

Systems are listed from slowest to fastest according to their performance running four 
stations. The token media-sharing protocols used by ARCnet and the IBM 1bken-Ring 
Network do well in this test atKf show a relatively sm^l amount of speed degradation because 
they ensure that all stations In a busy network have an opportunity to use the network without 
collisions or contention. 10-NET did particularly poorly because It handles batch files only 
1 byte at a time and (at the time these tests were run) had no dis)|( cache option. 


Network Speed 
Under Contention 


Performance Times 

(Timas givan In seconds) 


Syttim/Manufacturer 

Interlace cards 

Software 

Server 

Zero 

stations 

One 

stellon 

TVvO 

stations 

Three 

stations 

Poor 

stations 

10-NET.'Fox Research Inc. 

10-NET 

10-NET 

All workstations 

62.44 

150.32 

223 43 

295.22 

392.33 

PCnet/Orchid Technology Inc 

PCnet 

Advanced NetWare/86 

8-MHzlBM PC AT 

67.50 

140.37 

225.22 

245.63 

279.55 

hnltlMt Nttaorii/InvisiMe Software Inc. 

Invisible Network PC Loc^ Area Network Program 

S-MHzIBMPCAT 

75.00 

93.00 

127.00 

159.00 

233.00 

8tirLAN/AT&T Information Systems 

StarLAN 

StarLAN Network Program 

8-MHzIBMPCAT 

105.49 

118.58 

149.61 

160.00 

188.51 

Ettiemet/SCom Corp. 

EtherLink Plus 

3+ Share 

8-MHz IBM PC AT 

51.00 

87.00 

110.00 

140.00 

170.00 

Bvsintit-Pre LAN Servtr/Texas Instruments 

EtherLink 

Advanced NetWare/E-TI 

Tl Business-Pro 

41.11 

68.07 

109.87 

129.49 

153.48 

Q/NET/Gateway Communications Inc. 

G/NET 

Advanced NetWare '86 

8-MKzlBMPCAT 

54.65 

74.20 

85.84 

106.25 

134.20 

ProMET-10/Proteon Inc. 

ProNET-10 

Advanced NeiWare/2d6 

6-MHzlBMPCAT 

58.96 

64.46 

68.60 

92 25 

124.27 

SCoBi IMeft-RIbg/SCom Corp. 

TokenUnk Phis 

3-f Share 

3S«fver3 

52.00 

58.00 

70.00 

90.00 

117.W 

NetWare/S-Net/Novell Inc. 

NetWare/S-Net 

Advanced NetWare 68 

Novell Server 68B 

71,00 

83.70 

94.29 

103.71 

115.68 

IBM Teken-RIng Network/IBM Corp. 

IBM Token-Ring 

PC Local Area Network Program 

S-MHzIBMPCAT 

63.68 

71.54 

83.47 

97.41 

110.73 

EttMfNtOCom Corp. 

EtherLink 

3 -v Share 

3S«rv«r3 

44.00 

54.00 

66.00 

76.00 

97.00 

StarLAN/AT&T information Systems 

StarLAN 

Advanced NetVl^a/2S6 

6-MHzlBMPCAT 

58 41 

70.12 

75.68 

81.86 

93.46 

AflCnetStandard Microsystems Corp. 

ARCnet 

Advanced NetWare 286 

8-MHzlBMPCAT 

59.45 

62,14 

67.83 

78,21 

92,56 

LaiiCMrItr/Tallgrass Technotogles Corp. 

EtherLink 

VINES 

LanCourierTG-8000 

38.61 

58.60 

74.86 

85.07 

91.23 

IBM Token-Ring Network/IBM Corp. 

IBM Token-Ring 

Advanced NetWarei286A 

B'MHzIBMPCAT 

55.83 

60.16 

64.10 

73.29 

79.52 


'Hie PC Labs benchmark tests were run using 
three IBM PCs, one PC- XT. and one PC AT as 
workstations. The load provided by these stations 
is heavier and more consistent than that found in 
normal office or data processing applications. 
Therefore, the results of these tests can be inter- 
polated to networks with a larger number of work- 
stations but with a more sporadic workload. 

The default server for these tests is an IBM PC 
AT running at 8 MHz. When a network system de- 


pended on a proprietary server, we used that. The 
IBM PC AT contains only S12K bytes of RAM, and 
we found that that limitation degrades some perfor- 
marice times in comparison with other servers 
tested with more memory. For the sake of consist- 
ency. we tested the network systems, whenever 
possible, running the appropriate version of Nov- 
ell's NetWare. We also tested the systems running 
under any proprietary or other software from the 
system^ vendor. 


Timing on these tests was done through the use 
of a separate clock not on the computer mother- 
board and therefore not subject to interruption by 
programs that dis^e interrupts. 

For the Network Speed Under Contention 
benchmark test, the deperxlent variable is the time 
it took for the IBM PC-)n' on a LAN to perform a 
standard set of DOS read-write commands against 
a single data file residing in the server. The inde- 


(Diskless PCs will be reviewed in an up- 
coming issue of PC Magazine.) Using a 
diskless PC reduces the cost of each work- 
station and improves network security 
since users cannot make a copy of a pro- 
gram or data file on the local disk drive and 
walk away with the floppy disk. 


All possible combinations of processor, 
boot, media, and protocol are not available 
in network cards. Your choice of a net- 
work interface card will probably be guid- 
ed by more-important factors such as the 
networking software you choose. If they 
are available, you should install cards that 


can use faster PC AT bus interrupts and 
that carry their own powerful processor for 
at least the network server. 

NETWORK SERVERS The term “net- 
work server” designates both a machine 
and a function. Sometimes the functions of 
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pendent variable is the network load. We began 
with the heaviest load, four network workstations 
running DOS batch files, asking for constant reads 
of data files from the server. Then we decreased 
the number of workstations one by one to reduce 
the network load. 

The three-dimension^ chart above shows the 
time it took the PC-XT to perform the tests under 
the varying load on each network. For comparison . 
we give the time it took to run the same tests 


file server, print server, and communica- 
tions server are distributed among several 
machines, and sometimes they are concen- 
trated in one server. Software controls the 
server's functions. 

Some networking software programs, 
notably IBM’s PC Local Area Network 


Ziro stations 

through the network with no other active stations 
(Zero stations) 

The Network Speed Under Contention test exer- 
cises the network when the r>etwork interface cards 
ar>d the media are heavily loaded. We attempted to 
elimirtate the factor of server disk access time from 
this test by loading the network with data blocks 
small enough to reside in the server’s cache mem- 
ory on most systems. In addition, we varied the 
size of the files to detect any cache limits 


Program and Fox Research’s lO-NET, al- 
low any or all stations on the network to 
contribute and share resources such as disk 
drives and printers with the network. This 
approach has some appeal in very small 
networks, but our experience has been that 
asking a PC. even a PC AT, to act as both a 


server and a workstation results In inade- i 
quate performance in both roles. ' 

Sharing resources and using stations as i 
both workstations and servers can work 
well for some applications, but we think | 
that most organizations will quickly out- > 
grow this structure and should plan for a I 
dedicated server. | 

The file server furnishes file exchange i 
and simultaneous multiple file access to | 
the workstations. It is normally a machine 
in the 80286 class with one or more large 
and fast hard disk drives. 

The print server, which usually has 
from one to three printers attached to it, 
holds and queues files to be printed. Since 
print spooling works much better if the 
print server is equipped with a hard disk I 
drive, many netwoiking programs require | 
this capability in the print server. For this ' 
reason, the print server is usually the same i 
machine as the file server, but it doesn’t 
have to be. 

The communications server can be ei- 
ther a bridge to other networks or a gate- 
way to a mainframe or outside communi- 
cations system. This function often 
requires a lot of attention from the proces- 
sor as interrupts are generated during the 
communications process. If a machine act- 
ing as a file and print server is not too 
heavily loaded, it can probably handle 
some communications chores. But when 
the load gets heavy, consider moving the 
communications function to a dedicated 
machine with little or no disk storage but 
with a fast proce.ssor. 

FILE SERVERS Machines designed to 
be file servers fall into two categories: mul- 
tiuse and dedicated. Multiuse systems 
such as the ITT XTRA XL and AsherNet 
Server (not previously reviewed) and Tex- i 
as Instmments’ Business-Pro LAN Server [ 
were designed to be either a network file ' 
server or the host of a multiuser system op- j 
erating under AT&T’s UNIX, "rhey have 
ttxrm for several hard disks, tape backup, 
and many expansion cards. The AsherNet 
Server comes complete with its own 500- 
watl uninterruptible power supply and bat- 
teries. 

You could use these systems as stand- | 
alone computers. Even when they act as 
network file servers, they ate capable of 
running local applications programs. 
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13 LANs 


J Benchmark Ibsts: 13 LANs 


T his test simulates heavy access to a database management system. This is the most 
general test of network performance we run. The factors that made networks effective in 
the other tests also carried over to this test: Disk-caching software, an efficient media-sharing 
protocol, and an effective server-to-network interface made Standard Microsystems Corp's 
ARCnet and both of 3Com Corp.^ networks top performers. The excellent response time of 
AT&T Information Systems' StarLAN under Novell's NetWare should do away with fears that a 
system using twisted-pair wiring is too slow for heavy work. 


Smart Applications 


Performance Times 

(Times given m seconds) 


System^Manufacturer 

Interface card 

Software 

Server 

Zero 

stations 

One 

station 

TWO 

stations 

Thru 

stations 

Peer 

stations 

LinCourierTailgrass Technologies Corp 

EtherUnk 

VINES 

LanCourier TG-8000 

99 00 

115 00 

153,00 

205,00 

239 00 

10-NET/Fox Research Inc 

10-NET 

W-NET 

All workstations 

B1 00 

101.00 

118.00 

164.00 

197 00 

PCntt/Orchid Technology Inc. 

PCnet 

Advanced NelWare/SS 

8-MHz IBM PC AT 

50.00 

80.00 

135.00 

168.00 

181.00 

Invisible Networfc/Invisible Software Inc. 

Invisible Network PC Local Ares Network Program 

8-MHzlBMPCAT 

80.00 

110.00 

143.00 

160.00 

175.00 

StarLAN/AT&T Information Systems 

StarLAN 

StarLAN Network Program 

8-MHzlBM PC AT 

79.00 

83.00 

88.00 

95.50 

107.50 

IBM Tekin-RIng Netmik/IBM Corp. 

IBM Token-Ring 

PC L oca) A-ma Network Program 

8-MHzlBMPCAT 

64.00 

68.00 

71.00 

78.00 

85.00 

G'NETGateway Communicalions Inc. 

G.NET 

Advanced NetWare 86 

8-MHz IBM PC AT 

60,07 

70-00 

73.00 

77.00 

85,00 

ProMET-10/ Proteoninc 

ProNET-10 

Advanced NetWare 286 

8-MHzlBMPCAT 

46 50 

52 50 

57.50 

67 00 

75,00 

IBM Toktn-RIIHI Nftwoit/IBM Corp. 

IBM Token-Ring 

Advanced NelWare/286A 

B'MHzIBM PC AT 

67.00 

68.00 

69.00 

70.00 

72.00 

StarLAN/AT&T Information Systems 

StarLAN 

Advanced NelWare!286 

8-MHz IBM PC AT 

51,50 

54,50 

58.50 

63.00 

72.00 

Builnett-ProLAN Servtr/Texas Instruments 

EtherLink 

Advanced NelWareiE-Tl 

Tl Business-Pro 

41.00 

47.50 

52.00 

62.00 

65.00 

NetWara/B-Net/Novell Inc. 

NetWare/S-Net 

Advanced NetWare 66 

Novell Server 68B 

61.00 

61.00 

62.00 

63.00 

64.00 

Ethernet 3Com Corp. 

EtherLink Plus 

3 * Share 

6-MHzlBM PC AT 

52 00 

54 00 

56.00 

58.00 

59 00 

3Com Token-RlnB/3Com Corp 

TokenLink Plus 

3 * Share 

3Server3 

56 00 

56 00 

57.00 

58.00 

56.00 

EtNniet/SCom Coip. 

EtherLink 

3*Share 

3Server3 

50.00 

51.00 

51.00 

53.00 

53 00 

ARCnet/Standard Microsystems Corp. 

ARCnet 

Advanced NetWare/286 

8-MMzlBMPCAT 

47.00 

49.50 

49.50 

50,50 

50.50 



The PC Labs benchmark tests were run using 
three IBM PCs. one PC-XT and one PC AT as 
workstations. load provided by these stations 
is heavier arid more consistent than that found in 
normal office or data processing applications. 
Therefore, the resufts of these tests can be interpo- 
lated to networks with a larger number of work- 
stations but with a more sporadic vrorkload. 

The default server for these tests is an IBM PC 


AT running at 8 MHz. When a network system de- 
pended on a proprietary server, we used that. The 
IBM PC AT contains only 512K bytes of RAM. and 
we found that that limitation degrades some perfor- 
mance times in comparison with other servers 
tested virith more memory. For the sake of consist- 
ency. we tested the network systems, whenever 
possible, running the appropriate version of Nov- 
ellas NetWare. We also tested the systems running 


under any proprietary or other software from the 
system Is verxfix. 

Timing on these tests was done through the use 
of a separate dock not on the computer mother- 
board and therefore not subject to interruption by 
programs diat disable Interrupts. 

The Smart series of integrated network pro- 
grams from Innovative Software gave us a practical 


A second class of machines designed to 
be file servers are those that are dedicated 
to the job. They have no capability for run- 
ning local DOS applications. Primary 
among them are 3ConTs 3Server3, Tail- 
grass Technologies' LanCourier TG- 
80(K). and Novell's Server 68B. The TG- 


8000 and Server 68B machines use 
Motorola's 68(X)0 prtKCssor and require 
unique versions of the network operating 
system. 3Com‘s 3Server3 uses an Intel 
80186 (a highly integrated and fast version 
of the 8086). 

These dedicated servers typically re- 


quire a separate dedicated terminal or con- 
sole and are loaded with the networking 
software either from an internal tape or 
from a workstation acting temporarily as a 
remote disk drive. They are treated much 
more like a minicomputer acting as a host 
than like a PC. 
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way to evaJuate networks under the load o( typical 
appHcatlone. In fact, viewed on a system monitor- 
ktg screen, such as NetWsre/S-NetS, the Smart 
A^lcallons benchmark test looks and acts like a 
bwy office, because the level ol activity varies be- 
tween Intense use of the rtetwork and quiet periods 
whenprocessingtakesplace. 

For the depertdent variable piotled on the three- 
dimensional chart, we used an IBM PC-XT operat- 


A general rule about file servers is that 
they are the bottleneck of the network. The 
narrowest point in the bottleneck is the 
server's hard disk. Hard disks move data at 
speeds from 75K to lOOK bits per second. 
Even the slowest combination of network 
cards and media has a throughput much 


ing Innovative Softwares Smart DBMS running a 
script file that indexed and sorted shared datcSrase 
records. The kKlependent variable was one 
through four workstations running another script 
fromInnovativeSoftwarethatcreatedburstsofac- 
tivtty interspersed with periods of silence. 


faster than that. The fa.stest processor will 
not significantly improve the performance 
of a slow hard disk. 

A fact that is becoming more important 
for servers is that silicon is faster than hard- 
ware. 3Com's new 3Server3 uses 2 mega- 
bytes of RAM to store large portions of the 


hard disk while it is in use. This methixl 
yields exactly the same advantage in speed 
that individual PC users enjoy when they 
use a RAMdisk. As the size and the price 
of RAM continue to shrink, we can expect 
to see more network servers using mega- 
bytes of RAM as buffers for the hard 
disk — an efficient and effective way to 
“lubricate" an electromechanical bottle- 
neck with silicon. ’ 

The selection of a server is closely tied 
to the price you can afford to pay. Ma- ! 
chines designed to be dedicated servers ' 
can have price tags of over $8,000. but 
they give excellent performance in heavily 
loaded networks. 

Lower-priced machines designed along 
the lines of an IBM PC AT can perform as 
well on most networks as those expensive 
machines perform. In fact, some situations | 
would permit you to split the file server | 
load between two PC AT-type machines 
and therefore gain redundancy, perfor- i 
.mance. and network reliability for about j 
the same cost as for one specialized server. 1 

If you need top-end performance in an i 
industrial or developmental system, we i 
recommend that you select a machine de- 
signed especially for the server role. But if 
you have a network in an office doing 
word processing and administrative sup- 
port with one or two dozen workstations, 
then an AT-class machine with the right 
networking software can serve you well. 

One thing that’s crucial to a file server 
is the ability to back up a hard disk on re- 
movable media such as a tape or Bernoulli 
Box cartridge. The method of backup al- 
most doesn't matter, as long as it is accom- 
plished easily enough to be done regularly . 

If you are using a network in one of 
those critical applications we described 
earlier, you should also consider an unin- 
terruptible power supply (UPS) for your 
server. As these file server systems rely 
more on large RAM buffers to hold hard 
disk data, they also increase your vulnera- 
bility to power failures. A UPS can com- 
pletely avoid problems a temporary power 
loss can cause, and it will give you pre- 
cious minutes to shut the system down in 
the event of a long-term outage. 

NETWORKING SOFTWARE Before 
you consider the topology, media, access j 
protocol , or other more arcane issues of PC i 
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Lotus* always wantaj to get into pictures. It was just a matter of getting the product exactly right . 

That's why Freelance* Plus is big news. It's a powerful graphics package for business that aids 
real punch, red impact to all your work. Whether It's memos, reports, forms, bulletins, schedules or 
full-blown presentations. 

Freelance Plus works with many popular PC software pack^es. Like l-2-3f Symphony? 
Graphwriter? Freelance Maps and dB^? Plus you can use it with programs like Lotus Manuscript" 
to merge text and graphics into a single document. 

Freelance Plus gives you all the graphics tools you need. Maps. Diagrams. Symbols. Standard 
business charts. Logos. Editing. For paper. For slides. For overheads. Alt in onepmcfram. 

And the best part is, the more you use it, the more you’ll discover you can do with it. 

Freelance Plus. Designed to beotme the standard for business graphics. Because it allows you to 
picture what you’re trying to say. 

See your local authorized Lotus dealer for a complete Freelance Plus demonstration. Tb order a 
$10.00 demonstration package, call /-SOO-S^S-iMSandaskfor QM-1658 


Lotus fteelance Plus 


The one graphics product for presentations, reports and everyday business commvmcations 


198< uMus Dt^'elopmeni Corporation Uitus. I-Z-lLSymphony.l'rf'clam'pandGniphwrilfrarr rostered tndemarksofliXusDex'ckitinmH 
Corporation. Lotus Manuscript is a tradi'mark of Lotus Deyelopnifni Corioraliun dBasp is a rt^tered trademark of .Ashtim-l^tc 






13 LANs 


1 Benchmark Tests: 13 LANs 


T his test moves files between subdirectories on the server's hard disk. It loads the nehwork 
interface card in the server and the media-sharing protocols, and it introduces the factor 
of server disk access speed and efficient I/O handling. The use of write and copy commands 
minimizes the value of a RAM cache in the server, but magnifies the value of techniques that 
efficiently move the heads on the hard disk drive (called "elevator seeking "). 

Networks using software with efficient I/O handling and servers with fast hard disk drives 
will perform well in this test. The fast disk drive used in Novell's NetWare/S-Net server gives it 
outstanding performance. 3Com's 3Server3 has so much memory available for disk caching 
that It did an outstarKling job under every load or task we could provide. 

The active file read, write, and transfer activities of this test are simitar to actions taken 
during the use of a network for program development. They are also similar to the activities of 
certain types of database management applications. 

Network plus 
Server Cruncher 


Performance Times 

(Times given in seconds) 


System Manufacturer 

Interface card 

Software 

Server 

Zero 

stations 

One 

station 

Two 

stations 

Thren 

stations 

Four 

stations 

lONET/Fox Research Corp. 

10-NET 

lO^ET 

All workstations 

82.44 

122 59 

200.01 

274 18 

364 24 

PCnel Orchid Technology Inc 

PCnet 

Advanced NetWare 86 

6-MHzlBM PC AT 

67 50 

140.61 

241.22 

308.51 

356,52 

SUrlAN/AT&T Information Systems 

StarLAN 

SOirLAN Network Program 

8-MHzlBMPCAT 

105.49 

154.56 

196.80 

253.48 

305.33 

Etfiemet/3Com Corp. 

EtherLink Plus 

3 -»■ Share 

8-MH2IBM PCAT 

51.00 

112.00 

154.00 

191.00 

252,00 

Invisible Networfc/Invisibie Software Inc. 

Invisible Network 

PC Local Area Network Program 

6-MHzlBM PC AT 

75.00 

109.00 

129.00 

187.00 

237,00 

ISM Token-RlRB Network/IBM Corp. 

IBM Token-Ring 

PC Local Area Network Program 

a-MHzIBMPCAT 

63.68 

88.00 

130.05 

171.48 

216.11 

ProNET-10/PfOteon Inc. 

ProNET-10 

Advanced NetWare '286 

S-MHz IBM PC AT 

58 96 

82 50 

125 12 

143 37 

200 30 

LanCourier Tallgrass Technologies Corp 

EtherLink 

VINES 

LanCourier TG-8000 

38 61 

55 46 

70 63 

132 37 

192.67 

IBM Token-Ring Network/IBM Corp. 

IBM Token-Ring 

Advanced NetWarB/286A 

S-MHzIBMPCAT 

55.83 

95.66 

131.16 

147.97 

177.52 

StarLAN/AT&T Information Systems 

StarLAN 

Advanced NeiWare286 

S-MHz IBM PC AT 

58.41 

80.47 

112.00 

131-26 

158.65 

6-NCT/Gateway Communications Inc. 

6/NET 

Advanced NelWare/86 

8’MHz IBM PC AT 

54.65 

81.02 

98.02 

122.31 

145.77 

SComToken-RIng/SCom Corp. 

TokenLink Plus 

3+ Share 

3Setver3 

52.00 

69.00 

88.00 

109.00 

142.00 

ARCnet Standard Microsystems Corp 

ARCnet 

Advanced NetWare 286 

8-MHzlBMPCAT 

59.45 

65-85 

73.87 

110.65 

128 63 

Ethernet 3Com Corp 

EtherLink 

3 4 Share 

3Server3 

44.00 

63 00 

79.00 

98 00 

112 00 

Bosiness-Pro LAN Server/Texas Instruments 

EtherLink 

Advanced NetWare/E-TI 

Tl Business-Pro 

41.11 

54.43 

82,63 

93.47 

104.65 

NetWare/S-Net/Novell Inc. 

NetWare/S-Net 

Advanced NetWare 68 

Novell Server 68B 

71.00 

73,05 

79.45 

86.87 

91.00 


The PC Labs benchmark tests were run using 
three IBM PCs, one PC-XT. arid one PC AT as 
workstations. The load provided by these stations 
is heavier and more consistent than that found in 
normal office or data processing applications. 
Therefore, the results of these tests can be interpo- 
lated to networks with a larger number of work- 
stations but with a more sporadic workload. 

The default server for these tests is an IBM PC 
AT running at 8 MHz. Vi/hen a network system de- 
pended on a proprietary server, we used that. The 


IBM PC AT contains only 512K bytes of RAM. and 
we fourxl that that limitation degrades some perfor- 
mance times in comparison with other servers 
tested with more memory. For the sake of consist- 
ency. we tested the network systems, whenever 
possible, runnir>g the appropriate version of 
Novell’s NetWare. We also tested the systems 
running under any proprietary or other software 
from the systemis vendor. 

Timing on these tests was done through the use 
of a separate clock not on the computer mother- 


board and therefore not subject to interruption by 
programs that disable interrupts. 

For the Network plus Server Cruncher bench- 
mark tests, the dependent variable is the time it 
took for the IBM PC-XT on a LAN to perform a 
standard set of DOS read-write commands against 
a single data file residing in the server. The inde- 
pendent variable is the network load. We began 
with the heaviest load, four network workstations 
running DOS batch files. askir>g for constant reads 


LAN selection, you should tentatively 
choose the networking software you want 
to use. 

Like the media and the access proUKol 
a LAN uses, the networking software is 
largely invisible to the users of the net- 
work, but it is very visible to the network 


administrator. The networking software is 
the tool the network administrator uses ev- 
ery day to satisfy the needs of the network 
users. As with any good tool, it must be 
manageable, flexible, and strong. 

In our evaluations we found that the 
best networking software packages are 


very similar in performance and features. 
The internal architectural differences, 
though, among Banyan Systems' VINES. 
Novell's NetWare, 3Com’s 3+Share, 
IBM's PC Local Area Network Program. 
AT&T's StarLAN and Network Program. 
and Fox Research’s lO-NET are signifi- 
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of data files from the server. Then we decreased 
the number of workstations one by one to reduce 
the network load. 

The three-dimensional chart above shows the 
time it took the PC- XT to perform the tests under 
the varying network load on each network. For 
comparison, we give the tinr>e it took to run the 
same tests through the network with rto other active 
stations (Zero stations). 

The Network plus Server Cruncher test heavily 
loads the network interface cards, the media, and 


cam. Yet after these programs are in- 
stalled. these differences come down to 
what we normally would call features; 
menus and accessory programs such as 
mail. chat, and network reporting. 

If you differentiate between installation 
(getting the files installed and in the right 


the server’s disk drive access system. In this case 
we used data blocks of various sizes, some small, 
some large, when we loaded the network in order 
to exercise the hard disk drive access system. The 
results are influenced by hard disk pefformar>ce 
and the efficiency of the networking software as it 
moves data on the disk and between the disk and 
the network interface cards. 


place) and setup (getting the LAN ready 
for users), none of the networking soft- 
ware programs we reviewed were particu- 
larly difficult to install. IBM's PC LAN 
was probably the easiest of all; you simply 
fxxtt a disk, make one keystroke, and fol- 
low the .screen directions. (However, we 


■ One element of LAN 
software that sounds like 
a good idea but has only 
limited use is the menu. 


did e,\perience a problem w ith the auto- 
matic installation prixedurc on an 8-.MH/. 
IBM K' AT.) 

The difficulty of system setup varies 
w ith the number of utilities you install and 
features you implement. On a feature-by- 
feature basis, we found Fox Research's 
/0-A(£7'the easiest networking software to 
set up. Its method of creating a profile file 
holding each individual's identification, 
pemiissions. and other factors is easy to 
understand and follow. In contrast, install- 
ing the .TCom's d-t-i'/iort- software always 
seemed to be complex and not completely 
intuitive, even though we did it at least six 
times over the course of our work. No- 
vell's NetWare falls in between lO-NLCf 
and S+Share: it appears complex, but it 
isn't once you discover that it involves a 
number of nice but not entirely necessary 
media tests. Its setup pnxtess takes some 
time but requires organization more than 
difficult labor. 

One element of LAN software that 
sounds like a gixxi idea but really has only 
limited use is the menu. Menus seem to be 
important only to the network administra- 
tor. w ho sets up LAN systems for all users 
through the use of batch files that he cre- 
ates. He can make temporary assignments 
and changes as quickly and simply as en- 
tering IK)S commands. 

Network perfonnance depends greatly 
on the size and the number of buffers, the 
alhx'ation of a server between dedicated 
network and shared Uxal operation, and 
the arrangement of applications programs. 
So tuning a network for best perfonnance. 
a little-understixxl part of setup and main- 
tenance, is very important. 

In particular, IBM's PC LAN and 
3Com's 3+Share can benefit from tuning 
for peak performance. Advanced NetWare 
has a gvxxi set of default parameters that 


Copyrlul^’ 
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The Connectivity Decision Guide 


File exchange 
only? / 


I Disk exchange 

• Patch box 

• Data Pex 

• Digital PBX 


File exchange^ 
and 

equipment 
. sharing / 
\ only?/ 


• Patch box 

• Data PBX 

• Digital PBX 


• Investigate 
RS-232 LANs 




• Investigate using 
minicomputefs 


Need more than \J5iJ 
RS-232 provides?/”^ 


This chart is designed to help you select from among the many information- 
transfer and resource-sharing alternatives. As you can see on the chart, if all 
you really need to do is ^change files or share printers, then you stvxild 
consider devices such as PBXs and patch boxes. If your organization has not 
already invested heavily in PCs or DOS programs, then a minicomputer might 
meet your needs more ecorxxnically. But if you want many users to share data 
files simultaneously urxler DOS, a LAN may be the best alternative. Once 
you've decided on a LAN, the need for station-to-station resource sharing and 
other factors will influence your network purchasing decision. 

Because manufacturers include many different features in their networks, 
some products will not fit r>eatly into one decision box In this guide. \bu'll also 
find that the lack of differentiation between LANs is becoming as large a problem 
in the LAN industry as the tack of starxlards was 2 years ago. But overlapping 
features and tedtnical similarity between networks are good news for potential 
buyers. 'Diey will let you concentrate on more-traditional factors such as dealer 
support and price instead of on more-technical considerations. 


Reviews originally appeared in PC Magazine: _ 

• Vol.SNo.21 •Vol.5No.22 •Vol.SNo.l •Vol.6No.2 •Vol.6No.3 
AV0i.6N0.4 ▲Vol.SNo.S AVol.SNo.? 


/ Large \ 
investment \ 
inDOStased Vfi, 


' Peer-to-peer \ 
resource sharing /— 
V important? / 


' Use installed \yes 
telephone wiring? — 


• IBM Corp.’s Ibken-Ring Network 




• • ATAT Information Systems’ StartAN 
• Fox Research's 10-NET 
A Invisible Software's Invisible Network 




• Gateway Communications' G/NET 
• Novell's NetWare/S-Net 
• Proteon's ProNET-IO 
• Standard Microsystems Corp.'s ARCnet 
• '^s Instruments' Business-Pro LAN Server 
• Tallgrass Technologies Corp.'s LanCourier 
A Orchid Technology's PCnet 
ASCom Corp.'s Token-Ring 
A 3Com C^.'s Ethernet 
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Think You 
Need an AT? 


Think Again. 


TABLE OF BENCHMARK RESULTS 


This table shows the results of the 
processor/coprocessor speed tests us- 
ing the April 1986 release of PC 
Magazine's TC Labs Benchmark 
Tests' These are public domain pro- 
grams, and are available on diskette 


from PC Magazine, or via the PC 
Magazine bulletin board. These 
results were obtained by us at PCSG, 
and are not yet official published PC 
Magazine figures. 

The last line in the table, the 


Norton System Information Test, is 
not from PC Magazine, but is part of 
the popular 'Norton Utilities.' The 
version we used was 3.1, which is the 
latest version but may not give 
identical results to older versions. 



IBM PC 

IBM AT 

BREAKTHRU286 

Clock speed in MHz (IBM PC is 4.77) 

4.77 

6 

8 

12 

Empty Loop 

1 

1.99 

3.34 


Integer add from memory 

1 

3.35 

4.41 1 

■RlbiilB 

Integer multiply from memory 

1 

6.06 

6-55 a 


Floating point without coprocessor 

1 

3.33 

4.42 1 


Prime number test 

1 

1.95 

2.85 " 


Lotus 123 macro (640K) 

1 

2.64 

3.69 

4.62 

Lotus 123 macro (256K) 

1 

1.77 

3.54 

4.38 

Norton System Information Test 

1 

5.73 

7.34 

10.2 

In every case but clock speed the numbers indicate how many times faster a test is 

performed than on a regular IBM PC. 




The Next Generation in 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 



"Lightning is almost mnmiatory.... It has been utterly trouble free in the 
year / haiv used it." - Steve Manes, PC Magazine Best of 86 review. 

Loads wiUi the DOS ■ always ready as a backgreund pnigram to acceleiate disk access. %u do nothing 
-evetvthing Is automatic. 

UCHTUNG does what a speedup hoard cart, 'itxi are going to be so amazed when mj sSrt to Mxk with 
UGHTUNG nsbded. Most pro^s Ihrt treguendy access the disk (hart disk or floppy) ike da&bases or vyort 
processor are made inslanlly lasler up to 2 to 4 tmes bster 

UCHTUNG enables ary program to approach the same rapid speed as a RAM Disk, but it does i without 
the RAM Disk danger oi losing precious dato i you toigel to sare L I Mxls by a pdnciple borrowd (and greatly enhanced) 
irom mail tiame technology caled caching. Bui il doesrt speed up Ihe mcioprocessor. tbu need a speedup board to 
improie operalicnal speed. 

LIGHTNING is the standard againsi which al our competition measures (seli because we acheie unnersal 
compatibility wlh other soltware and wflh completo reiabity Data is neier losl UGHTb/NG luly erptoito Aboe 
Board memorv 

Drder UGHTNUG ocpaalsy or get it tree with ynrr Breakthru 286 board. 


Turn back for 
test results 


ITEM PRICE NORTON SI TEST 


We are excited about our three 
speedup products. You probably 
know about our Lightning disk 
access speedup software that was 
awarded PC magazines's Best of 
1986 award (see box). After the 
smashing success of Lightning, we 
developed the Breakthru 286 board 
to be literally the most advanced, fast- 
est, most feature-rich board available. 
Now we go ourselves one better 
with the Breakthru 286-12. This new 
board has the clock speed cranked 
up from 8 to 12 MHz for speeds 
up to 10.1 times faster 
than an IBM PC. 


iked 

’.sim 


From September 1986 we 
guaranteed that Breakthru was the 
best designed and most functional 
speedup card available. 
And the runaway 
success it has 
enjoyed truly 
proved that 
assertion. 


Breakthru 286 (8MHz) $395 7.3 X faster 

Breakthru 286-12 (12MHz) $595 10.1 X faster 

UCHTNNG" FREE with Breakthru 

speedup software $89.95 purchased separately 


DON'T TAKE OUR WORD FOR IT. USE 
EITHER BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DAYS. IF YOU ARE NOT 
TOTALLY SATISHED SIMPLY RETURN FOR 
A FULL REFUND. 


©Copyright 1987 PCSG 


But 


no speedup board cuts disk access time in half 


^89.95 

or 

FREE 

w/Breakthru 


UGHTmiG 


software can 




[BM PC Speedup Boards 



And now we have a new Breakthru 
286-12 board that is 33% 
faster than the regular 
Breakthru or regular 8M 
IBM AT, and up to a 
1,000% faster than i 

How wonderful to convert a 
PC or XT or clone to a 
$4000 AT without 


the expense. 
But when you 
get ready to spend $395.00 or $595.00 
you want to be sure your choice is 
the very best. 


Faster and smarter than an AT- 
PCSG guarantees it. 


HERE’S WHY THESE TWO 
BOARDS ARE SO SPECIAL. 

First, they install so easily. 

It is a half-slot card, only five 
inches in length. You don't even have 
to give up a full slot. What's more, 
unlike competing products it works 
in the Compaq Portable and most 
clones. Easy diagrams show how 
you just place the card in an open 
slot, remove the original processor 
and connect a single cable. There is 
no software required. From that 
moment you are running faster 
than an AT. 

Second, it is advanced. The 
BREAKTHRU 286 replaces the CPU 
of the PC or XT with an 80286 
microprocessor that is faster than 
the one found in the AT. You have 
your choice of 8MHz at $395 or 12 
MHz at $595. You can plug in an 
optional 80287 math coprocessor chip 


for numeric intensive 
applications. A 16K cache 
memory provides zero- 
wait-access to the most recently used 
code and data. Look at the bench- 
mark tests box to see how our two 
boards compare with the PC and 
the AT. Speed is addictive. You'll 
never want to go back to slow again. 

Third, you have full compati- 
bility. All existing system RAM, 
hardware, and peripheral cards can 
be used without software modifica- 
tion. Our boards operate with LAN 
and mainframe communication 
products and conform to the 
Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). Soft- 
ware compatibility is virtually 
universal. 

Fourth, these are the best. There 
are several other boards on the 
market. We at PCSG have compared 
them all, but there simply is no 
comparison. What we discovered is 
that many cards being sold offer only 
a marginal speedup in spite of their 
claims and others are just poorly 
engineered. For example some 
boards have a cumbersome 
mechanical switch for going back to 
8088 speed, but the Breakthru 
boards have speed switching soft- 
ware that allows you to drop back to 
a lower speed on the fly for timing 
sensitive applications. The 8MHz 
BREAKTHRU 286 and the 12MHz 
are unequivocally the best executed 
and most completely reliable 
speedup boards manufactured today. 


We are so pleased with the 
BREAKTHRU speedup card. We use 
them on our own PC's to make 
them faster than AT's. We are really 
excited about this product. 

PCSG makes the unabashed 
statement that the BREAKTHRU 
286 card represents more advanced 
technology than boards by Orchid, 
Quadram, P.C. Technologies, 
Phoenix... we could go on. The 
Breakthru 286 is undisputedly the 
fastest turbo board with the biggest 
bang for the buck. And we include 
FREE the $89.95 acclaimed Lightning 
software, which complements the 
Breakthru 286 by dramatically 
speeding up disk operations. 

But an ad can't let you experience 
it for yourself. That's why we sell 
either BREAKTHRU 286 8MHz or 
12MHz on a 60-day trial. If you 
aren't completely satisfied return it 
within 60 days for a full refund. Call 
today with your MasterCard, Visa, 
American Express or COD instruc- 
tions and we will ship your card the 
very next day. 


lu.’vYsjM vvAiitiiiiMiiin;K 


(214) 351-0564 

11035 Harry Hines Blvd. 
Suite 206 

Dallas, Texas 75229 
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■ 13 LANs 



TI]i| E D I T O R ’ S 
md C H 0 I C E 


SOFTWARE 

• Novell’s .Advanced NetWare/286, 
Version 2.0a 

SYSTEMS 

• Standard Microsy.stems' ARC- 
net running under Advanced Net- 
Ware/286 on the 8-MHz IBM PC 
AT server 

• 3Com Corp.’s Ethernet running 
under 3+Share on the 3Server3 



Advanced NetWare/286 excels in 
the area of disk management. 
NctWare’5 directory -hashing tech- 
nique indexes entries according to a 
mathematical formula for fastest 
retrieval. NetWare s' "elevator- 
seeking ■ ■ and di.'ik-caching features 
further optimize disk serx er per- 
formance. In addition. NetWare «/- 
lows users to use up to four different 
brands of network cards in one serx- 
er. NetWare’^ security is also out- 
standing. C/«^/er NetWare, the abili- 
ty to read, write, create, delete, 
.search, and malify files are all sep- 
arate functions that can be allowed 
or denied to individual u.sers. 

Standard Microsystems ARCnet 
is easy to install. resi.sts degradation 
under heavy loads, and ensures .suc- 
cessful data transmis.sions by in- 
cluding an error-checking and re- 
transmission proUKol. Other LAN 
vendors thiit understand the tech- 
nology and look for reliable perfor- 
mance repackage ARCnet boards 
with their systems. Fore.xample, 
Novell uses ARCnet boards to e.x- 
tend its NetWarelS-Net system. 

^Corn's Ethernet running utuler 

3 + Share with the SSerx erS has the 
performance and features to match 
the previously unchallenged Net- 
Ware/ ARCnet team, plus it has the 
adiled flexibility of the standardized 
Ethernet interface. This interface 
opens an even wider world of inter- 
connection capabilities to users. 




provide excellent performance out of the 
box, but you can also easily tune it. 10- 
NET is particularly rigid and could signifi- 
cantly benefit from the use of more buffers 
and disk cache. 

Another difference between network- 
ing software programs is in communica- 
tions functions. 3Com and Novell provide 
good communications capabilities in their 
product lines, but Banyan’s VINES (also 
marketed as part of Tallgrass’s LanCourier 
.system) stands out from the other pnxlucts 
we reviewed in its ability to handle com- 
munications tasks. If your network re- 
quirements are heavily weighted toward 
modem sharing, network bridging, and 
communications gateway activity. VINES 
should be a prime candidate. VINES takes 
a lot of time to set up, but it has great power 
and flexibility. 

SECURTTV While all the products we 
examined had good password protection 
schemes, we feel that if security is an im- 
portant factor to you. Novell’s NetWare 
should be high on your list for consider- 
ation. NetWare provides an array of per- 
missions and limitations. It also protects 
the server’s hard disk from access from the 
server’s keyboard, 

A special version of NetWare. System 
Fault Tolerant (SET) NetWare, enhances 
the reliability of some critical components 
on a network. SET NetWare has redundant 
directories and special verification proce- 
dures when files and the file allocation ta- 
ble are written. It can also run hard disk 
drives or even complete servers in the 
"shadow” mode, which performs all ac- 
tions on both drives or servers. If one drive 
or server falters, an automatic reconstruc- 
tion process takes data from the other unit 
without halting the network. 

One area of networking software that 
begs for improvement is network trouble- 
shooting and reporting. Administrators 
need good tools to see who is using the net- 
work, how it is being used, and what trans- 
mission problems are being encountered. 
Fox Research’s 10-NET and Banyan’s 
VINES have the best tools among the sys- 
tems we tested, but they are barely ade- 
quate for real work. IBM’s PC LAN is par- 
ticularly barren of any monitoring, 
reporting, or diagnostic tools. This area is 
prime ground for a third-party software 


vendor to develop a product that offers 
these tools. 

One difference between the networking 
software products that may be important to 
you has to do with available RAM. IBM’s 
PC LAN. AT&T’s StarLAN Network Pro- 
gram. and 3Com’s 3-yShare steal RAM 
on every workstation, even if the network 
is not being used at the moment. This ac- 
tivity could limit the ability of worksta- 
tions on the network to load other RAM- 
resident programs or to run applications 
that use a lot of RAM — large spread- 
sheets. for example. 

Some other brief observations about 
networking software: Novell’s on-screen 
tutorial (done with Software Recording 
Co.’s AutoMentor) is excellent. Fox Re- 
search has an audiotape and 35mm slide 
show that corporate training people love. 
The on-line chat (CB) capability of 10- 
NET and VINES is one of the main uses of 
the network in many organizations. Ad- 
vanced NetWare/286 works very well with 
an 8-MHz PC AT that is nominally limited 
to 5 1 2K bytes of RAM. 3Com’s software 
has an excellent communications interface 
with MCI Mail. 

We expected to be able to measure sig- 
nificant differences in the amount of time 
an administrator spends maintaining one 
networking software package versus an- 
other, but we were not able to find them. 
We concluded that a well-trained and 
knowledgeable network administrator will 
probably spend about an hour a week 
maintaining the software for a network of 
1 2 to 24 stations — a smaller workload than 
we had anticipated. An untrained or inex- 
perienced person, on the other hand, can 
spend weeks in trial-and-error learning. 

NETBIOS NETBIOS is an interface 
program, originally developed by IBM 
and Sytek, that works between the net- 
work adapter hardware and the networking 
software. Some communications pro- 
grams such as DCA’s IRMALAN use 
NETBIOS to establish communications 
sessions across the network. Certain net- 
work hardware manufacturers (such as In- 
visible Software and Orchid Technology) 
offer versions of NETBIOS so that you can 
use networking programs from other com- 
panies (IBM. 3Com. and Novell) on their 
hardware. Almost all companies have ac- 
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The Most Powerful LAN 


Fits on 


Network Bower. You knew that someday there would 
be a powerful LAN that didn't need old-technology network 
boards. It would be tost, easy to install, and run 99% of PC- 
DOS software. It would be expandable provide remote 
access, password-protection, and enable you to use Inex- 
pensive terminals as workstations in a PC-DOS environment. 

Dream no more because the power Is here. 

Its name is LANLInk!" 

A Software-Driven LAN Powerful Enough To Use RS-232 
Ports for Network Communications. In development for 
over three years, LANLInk'" represents the next generation of 
local area networks. All of the logic which has traditionally 
resided on network boards is on LANLInk's Satellite and 
Server Diskettes, 

No additionol hardware is required. Inexpensive serial 
ports replace "Kilobuck" Network Interface Boards making 
installation costs one-third that of a board-driven network. 

How To Configure a Smart Network...Wlth Dumb 
Terminals, But Without Dedicated Servers. Boasting a 
wide variety of configurations, LANLink"" is most often set up 
as a "Stor" having up to eight sateliites connected to a cen- 
tral, nondedlcat^ server. Larger networks can have multi- 
ple servers, supporting a total of 73 or more network users. 

R-LAN'" (Remote-LAN) gives users the ability to Interact 
with a LANLInk'" network in real time via modem. Plus, If 
MultiLink Advanced'" Is run on a Satellltei Inexpensive 
dumb terminals can be used to access network disks, files, 
and programs. 


a Disk. 

99% of PC-OOS Application* Run In a Totally- 
Ifansparont Network Environment. If you know DOS, you 
already know how to use LANLInk!" COPY transfers files 
among users, and a 2-drive PC Satellite boots 1-2-3 from the 
Server’s hard disk with the entry cilotus. Each satellite's 
access can be limited to specific disks, printers, and sub- 
directories. A wide variety of software Including Lotus 1-2-3, 
dBASE III, and VitordStar 2000 Is fully compatible. LANLInk"" 
has a collislorvfree data transfer rate which exceeds 
115,000 BPS. 

Power Up Your PCs Today. For complete details and the 
authorized dealer nearest you, call The Software Link TODAY. 
The LANLInk'" Starter Kit is $496 and includes m’odules for 
both a Server and a Satellite. For a limited time 50 feet of 
shielded RS-232 cable will be Included free of charge. 
Additional Satellite Modules are only $195, each. 

LANLInk'" Is immediately available and comes with a 
money-back guarantee. VISA, MC, AMEX accepted. 


I 



CCI y THE SOFTWARE LINK, INC. 

^ ^ Developers of LANLink^'*and MultiUnk Advanced'^ 

8601 Dunwoody Place. Suite 632. Atlanta. GA 30338 Telex 4996147 SWLINK 

CALL: 404/998-0700 

Dealer Inquiries Invited 


THE SOFT1WRE LINK. INC./CANADA 250Cocnrane Drive. Suite 12 
Markham. Omino L3R 687 CALL. 416/477-6460 

LANLmk’'' MuttiLink Advanced’'' & R-LAN^are ttademarks of 
The Software Link, Inc. 

IBM. PC. & PC-OOS are trademarks of IBM Corp WordStar 2000. 
dBASE HI. and Lotus 1-2-3 are trademarks of MicroPro, Asntorv 
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■ 13 LANs 


LAN SELECTION CRITERIA 

If you re still hazy about which LAN would best serve 
your needs, the following guidelines will help you 
match the right LAN with different environments. 


T o help you select the type of network 
that is right for your needs, we have 
been giving you a Connectivity Decision 
Guide with our reviews that presents the 
various issues to consider. 

But after you’ve worked through the 
matrix we published originally, how do 
you choose from the 13 local area net- 
works we evaluated and the other offer- 
ings in the marketplace? Let’s look at 
some other important factors you can use 
to guide you as you go further down the 
LAN decision tree. 

PREMHIM for REUABOnY? An 

early LAN selection decision you’ll want 
to make is how much of a premium 
you’re willing to pay for redundancy and 
reliability. 

Assume that the uses of a local area 
network can be divided into two catego- 
ries: critical and normal. A network falls 
into the critical-use category if you use it 
for process control during manufactur- 
ing, security, medical applications, on- 
line service, or other applications that 
have an immediate impact on the opera- 
tion of the organization. The normal cat- 
egory includes all the other networks, 
those used for administrative support, ac- 
counting, and functions that won’t im- 
mediately affect health, safety, or the 
bottom line if the network fails. 

If your application falls into the criti- 
cal category, we suggest that you consid- 
er networks that use the token-passing 
protocol and the hub physical topology. 
Examples of such networks include IBM 
Corp.’s Token-Ring Network, Standard 
Microsystems Corp.’s ARCnet, Pro- 
teon’s ProNET-4 and ProNET-IO, and 
(in a slightly different physical topology) 
3Com (I!orp. ’s Token-Ring. 

If you require network reliability, 
Proteon has systems that offer signifi- 
cantly improved media reliability 


through the use of redundant cabling. 
Novell offers a special version of 
NetWare that can operate hard disk 
drives and/or complete servers in a shad- 
ow mode, so that if one system faults, the 
other can pick up without dropping a bit. 

If your application is in the normal 
rather than the critical category, you 
don’t need to pay the added cost of the 
wiring hub, which can vary widely in 
specific installations but at a minimum 
costs an estimated $I(X) per workstation 
mote than a station-to-station configura- 
tion, This estimate could increase by a 
magnitude of 10 in some installations. 

For normal network reliability, a less 
expensive system using a station-to-sta- 
tion wiring scheme and the CSMA (carri- 
er sense multiple access) protocol can 
satisfy your requirements. The products 
of many companies, ranging from 
3Com’s fast Ethernet to Fox Research’s 
slower but less expensive iO-NET, meet 
these criteria. 

SECURITY The next major criterion 
you should consider is how to meet your 
need for business-level security to keep 
documents private, accounts safe, and 
data free from harm. The need for en- 
hanced security should influence your 
choice of networking software as well as 
the physical topology and the media of 
the network. 

A LAN’s networking software is the 
basic element in its security program. 
The software recognizes the name of a 
user, confums identity with a password, 
and allows that user to perform specific 
functions on certain information based 
on a profile established by the network 
administrator. Certain programs have 
more-elaborate lists of functions than 
others. 

If you have data moving across your 
network that would interest industrial 


RELIABILITY 



spies, you should make some effort to 
protect it. People with equipment that 
can gain access to the media of your net- 
work can easily capture and read all the 
information the LAN transmits. The me- 
dia should traverse only those areas un- 
der positive control. 

Fiber-optic cable is much more diffi- 
cult, if not impossible, to tap than coaxial 
cable. Fox Research and Proteon market 
systems that use fiber-optic cable, and 
several companies market fiber-optic 
adapters that can replace coaxial cable in 
areas of higher risk. 

Other physical security factors in- 
volve access to the server and its files. 
People intent on snooping or destroying 
files should not be able to access the serv- 
er’s hard disk from the server’s console. 
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I NETWORK LOAD 



Token prolocol 

• IBM Token-Ring Network 

• Proteon’s ProNET-10 

• Preteon'k ProNET-4 

• StendonI Mlcroeyetemt' 

ARCnet 

• BCom Token-Ring 

B0ZB6- or 

ggggB-moi) oervon 


WoikloeO not o crltl- 
col teeter lor uroor 
or protocol telecllon 


IMULTIVENDOR 
! STATIONS 


• IBM PC AT 
• Novell Server 68B 

• Tallgrost Toclinologlos' 
LonCoorlorTG-BOBO 

• 3Com Corp.’s 38orvor3 

• Tl Boslnoss-Pro 
LAN Server 




If you choose DOS-based software such 
as iCom's 3+Shure or IBM's PC Local 
Area Nenvork Program, plan on provid- 
ing physical security for the server. No- 
vell’s NetWare and Banyan Systems’ 
VINES do not allow a person with access 
to the server’s keyboard to manipulate 
the files on the server’s hard disk that are 
shared with the network. 

NETWORK LOAD The amount of 
network workload and the nature of that 
load, which are especially important in 
your choice of a network , are factors that 
are difficult to quantify. The amount of 
the load mainly influences your selection 
of a network server. But the nature of the 
load is a consideration in your .selection 
of the access protocol. 


Since the network server can limit the 
network’s performance significantly, it 
must be properly selected and the work- 
load properly divided. As a rule of 
thumb, plan for one high-quality file 
server (80286- or 68(XX)-ba.sed) for every 
24 active workstations. If your worksta- 
tions have their own internal hard disks 
and use the server only infrequently for 
specific applications, the network can 
serve many more stations. 

The nature of the workload can influ- 
ence your choice of access protocol. If 
network workstations exchange many 
long files, you should consider a token- 
passing prolocol so that all stations get an 
equal chance at the network. If the load is 
made up of many short transmissions, 
the eSMA protocol might serve you bet- 
ter than the token-passing protocol, but 
the difference will be slight. 

MtLTIVENDOR STATIONS An- 
other factor that may affect your selec- 
tion is the presence of stations on the net- 
work that don’t use the IBM PC bus or 
operating system. A local area network 
can carry much more than PC-to-PC 
communications and DOS file access. 

If you need to interconnect computers 
and terminals with very different archi- 
tectures, consider the ProNET-IO and 
Ethernet networks. Proteon markets net- 
work adapters for several different mini- 
computers. Many companies, including 
IBM, sell ports or market adapters for 
Ethernet networks. 3Com’s EtherLink 
cards in a PC can communicate (at least 
at a primitive level) with network adapt- 
ers made by other companies in an Ether- 
net network. 

EXISTING WIRING Finally, existing 
cable or wire can influence your choice 
of network. If properly twisted and in- 
stalled telephone wiring that goes to the 
right places is available, AT&T Informa- 
tion Systems’ StarLAN or Fox Re- 
search’s lO-NET might be an economi- 
cal choice. If RG-62 or similar cable 
from an IBM 3270 installation is avail- 
able, you couid reuse it for certain coaxi- 
al LAN installations, such as Ethernet. 


WHOM DO YOU TRUST? After you 
work through the technical factors of 
LAN selection, consider the important 
managerial element. You need help 
when you’re installing and maintaining a 
large local area network with many fea- 
tures, and we strongly suggest that one of 
the most important factors you should 
evaluate is the support you can expect 
from the LAN manufacturer and dealer. 

If you want a turnkey installation (of- 
ten worth the price), you should be able 
to trust the dealer. If you want to do your 
own installation and don’t want to buy a 
maintenance contract, you’ll need to be 
able to rely on telephone support from the 
manufacturer. 


■ If you have data that 
would interest industrial 
spies, you should make 
an effort to protect it. 

While we did not attempt to evaluate 
the technical support available from all 
the vendors whose products we saw. we 
can state from our experience that 3Com, 
Novell. Gateway Communications, and 
Fox Research have excellent telephone- 
support services. Typically, these ser- 
vices are busy; you generally have to 
leave a message and wait fora return call. 
Often the support staffs will answer ques- 
tions only if you can supply the serial 
number of the registered pnxlucts or have 
opened a service account, but the techni- 
cians we talked to at these companies 
were both well informed and helpful. 

More help pc Magazine’s new 
column. Connectivity Clinic, is designed 
to supply solutions to common and un- 
common problems in all types of infor- 
mation transfer systems. Send your ques- 
tions to Connectivity Clinic. PC 
Magazine, P.O. Box 691 . Herndon. VA 
22070. — Frank J. Derfler, Jr. 
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We can help you connect the dots. 



Connect the dots and you get a 
very different picture of your system 
capabilities and p>otentiais. 

Suddenly, the whole Is much 
greater than the sum of its parts, be- 
cause your computer systems can 
share expensive hardware like hard 
disks ahd printers through distrib- 
uted resource management. 

Now, Standard Microsystems 
can help you draw the line on 
which local area network Is right for 
you. We offer a complete ARCNET* 
solution, from state-of-the-art hard- 
ware to field-proven software 
The ARCNET* advantage 

We've based our LAN products 
on ARCNET* for several key reasons. 
The system supports up to 255 
nodes per network and Is virtually 
user-transparent. Its token-passing 
ring top>ology avoids CSMA/CD col- 
lisions, assuring efficient use of its 2.5 
Megabit data rate It also has auto- 
matic system recohfiguratlon wheh- 
ever nodes are added or removed. 

But most importantly, ARCNET® Is 
a proven technology. There ore 


over 35,000 ARCNET® LAN instgllo- 

tions worldwide 
Hardware to software. 

Standard Microsystems offers 
d family of LAN controller boards, 
as well as hubs ahd active links 
(repeaters), that provide a simple 
yet flexible network interface for IBM® 
and IBM*-compatlble personal 
computers. You can set up both 
STAR and BUS topologies. Fiber op- 
tic links for building-to-buildIng con- 
nections or high noise environments 
are also available 

In addition, we can provide any 
of several popular network ofserat- 
ing system software packages, in- 
cluding NetWare™, ViaNet* and 
NETBIOS. 

No substitute for experience. 

For years, the name Standard 
Microsystems has stood for Inno- 
vation and quality in the semicon- 
ductor industry. Among our many 
technological achievements was 
the development of the first com- 
mercially available single-chip LAN 
controller (COM 9026) to incorpo- 

CIRCLE 129 ON READER SERVICE CARD 


rate ARCNET* protocol. 

Using our extensive experience 
we've been able to perfect totally In- 
tegrated, cost-effective LAN system 
products. Everything you need to 
build d high-performance LAN Is 
now available from one source: 
Standard Microsystems. That's what 
we mean by "a complete ARCNET* 
LAN solution." 

For more information, contact 
Standard Microsystems Corporation, 

35 Marcus Blvd., Hduppauga NY 11788. 
(516)273-3100. 

Dealer Inquiries are welcome 

ARCNET* is oreQtstered troOerTtorkofmeOatapoint 
Coreoratton 

I8M* is a regtster«d trodemork ol the Intemottonot Business 
Mochines Cofpofot i on. 

Netware'* Is o troolemark of Novell, Inc 
VksNet* is o registefeo irodemork of VioNetix. Inc 

For Professional Career 
Opportunities, contact our 
personnel department 


STANDARD MICROSYSTEMS 
CORPORATIONi 
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■ If you want a lot of 
capability at a good 
price, you’ll want to 
consider 10-NET. 


knowledged that NETBIOS has a place in 
their product plans. 

One of the products we reviewed. Fox 
Research’s 10-NET. is not NETBIOS ca- 
pable, as we went to press. The company 
has publicly demonstrated NETBIOS 
products in Europe, but they have not been 
released. If you want to use Fox Re- 
search’s software products only on Fox 
Research’s network interface cards, you 
won’t care about NETBIOS capability. If, 
however, you want to introduce new capa- 
bilities (such as IRMALAN). NETBIOS is 
important to you. 

Our bottom line on networking soft- 
ware selection? From what we have seen, 
if you want flexibility in network card and 
media selection, we advise that you stick 
with (VctWare, 3+Share, or VINES. Mak- 
ing a choice ba-sed on the differences be- 
tween them comes down to selecting the 
features you need. If you want a lot of ca- 
pability at a good price, you’ II want to con- 
sider /(J-NET. 

LESSONS LEARNED There you have 
it: our observations based on months of 
work and what we estimate to have been 
over 75 separate network installations, 
(We installed many networks three or four 
times because of hardware, personnel, 
testing, shipping, and operational rea- 
sons.) 

Our experience shows us that the PC 
LAN industry has mature products that are 
reliable and easy to use and can be installed 
with reasonable care. Selecting one of 
these products for your own particular 
needs is now up to you — with some addi- 
tional help from us in the accompanying si- 
debar, “ LAN Selection Criteria . ” US 


Frank J. Derfler, Jr. , is a coniribuling edi- 
tor of PC Magazine. 


Nobody ever thinks 
of PC AT batteries 
until it’s too late. 



Without a functioning battery, 
your computer is as good as dead. 
The battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock, 
and calendar. When the clock 
and calendar begin to fail, 
your battery's hours are 
numbered. 

So be prepared. Get the 
best replacement battery you 
can buy. Get a TADIRAN 
battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT's and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADIRAN replacement bat- 
tery the best insurance there is. So 
don't wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 


ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (a) 
Price only $27.50 

• Dealer inquiries welcome. 
Corporate discounts 
available. 

For IBM PC AT, Compaq 
286, and all other AT 
compatibles and clones. 
Checks, money orders, 
and credit cards welcome. 
Add $3-00 for shipping and 
handling. 


IBC 

International Battery Corporation 

6860 Canby Avenue, #113, 

Reseda, CA 91335 
818/609-0516, (TLX 6975427+) 

IBM AT. and Compaq 286 are respective trademarks of 
IBM Corp and Compaq Corp. 



Cal! for all SLx-Pack replacement batteries. 
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INTRODUCING 


PC Communications 
Software for 
Demanding 
Business Needs 


RELAY Silver ' meets the very high 
standards that business communications 
require. It transfers any file, 100% error 
free. For a wide variety of users, with a 
wide variety of needs. 


RELAY Silver” is forged from the 
same metal as our critically acclaimed 
RELAY Gold* the communica- 
tions software that PC Magcmne 
made Editor’s Choice, saying 
if you're looking to establish 
a corporate-wide standard for 
communications, look at 
RELAY Gold.” (10/28/86) 

RELAY Silver” is the newest 
member of The RELAY Family.” 
It can do every PC communi- 
cations task Gold can. So, if 
you don’t need support of 3270 
emulation boards, protocol 
converters or RELAY main- 
frame software, RELAY Silver 
is the standard to choose. 

And RELAY Silver lists for 
only $150. 

Here are a few more out- 
standing reasons to choose 
RELAY Silver: 

• Menus and context- 
sensitive help screens make 
it easier for beginners 
to use. 

• A powerful script language 
lets experienced users 
reduce complex file transfers 
to one step. 

• Concurrent operation lets 
users run other software 
during transmission of 
long files. 

« Additional Advanta ges: 
•Learn mode to record 
logon sequences. 
-Tutorial diskette. 
-Resident and 
unattended modes. 
-RELAY bi-directional protocol plus 
XMODEM and KERMIT 
•TTY, TELEX. VTIOO and VT52 
terminal emulation. 

•Support of IBM PC and compatibles. 


Visit Your Local Computer Store, 
or Call For Further Information 


The RELAY Family 

VM Personal Computing 
41 Kenosia Avenue Danbury CT 06810 
800-84-RELAY 203-798-3800 
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■ COMPUTERS ■ WINN L. ROSCH 


10-MHz 

COMPUTERS: 


Once a stratospheric speed 
rating, 10 MHz is becoming 
the minimum standard operating 
speed forAT-compatible computers. 
Here’s a look at the first rush 
of racy products at this 
performance level. 


HIGH 
SPEED, 
LOW 
RISK 


T en MHz sounds like a compelling 
figure: a nice, round number with 
its own kind of perfection in a world 
that prefers decimal notation. As a com- 
puter operating speed, however, 10 MHz 
at first appears to be little more than an or- 
phan number, faster than the base level of 
compatibility but not fast enough to claim 
the status of lUtrahigh performance. 

In the face of the lower- and higher-per- 
formance competition, justifying a choice 
of a lO-MHz clock speed for an AT com- 
patible seems difficult. The speed standard 
set by almighty IBM is currently 8 MHz, 
and when you break through its bonds in 
search of speed, the sky’s the limit: 1 2- and 
1 6- MHz AT compatibles and the first gen- 
eration of 80386 machines typically tun- 
ning at 16 MHz. For a look at reviews of 
four 12- and 16-MHz machines, see 
"High-Speed ATs: Life in the Fast Lane" 
in the previous issue {PC Magazine, Vol- 
ume 6 Number 7). 

Soon, however, lO-MHz operation 
may need no justification. It may become 


the minimum level of performance to be 
expected from any AT compatible. Given 
a few nwre months and the fierce competi- 
tion in the personal computer marketplace, 
8 MHz may become the orphan speed, as 6 
MHz has now become. 

Already the only people who are not 
candidates to buy a lO-MHz AT compati- 
ble are those who are firmly committ^ to 
IBM beyond all hope of reprieve. As this is 
written, IBM seems to be the lone compa- 
ny reluctant to tread past the 8-MHz speed 
barrier. The seven new machines reviewed 
here and two we’ve looked at before all 
deign to dip to slower speeds, if at all, only 
for that rare, irascible software that resorts 
to system timing loops to befuddle you 
with copy protection. For these comput- 
ers, 8 MHz — or worse, a super-compati- 
ble 6 — is a degradation rather than an oper- 
ating speed. 

The higher base speed exacts no other 
penalties, not even from your wallet. All 
seven of these systems are less expensive 
than any official IBM computer with an 
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■ 10-MHz COMPUTERS 


80286 microprocessor — even the latest 
IBM PC-XT Model 286, which drags 
along at a laggardly 6 MHz. The least ex- 
pensive of the systems investigated here, 
from Computer Direct, costs little more 
than half of what the cheapest 8-MHz ma- 
chines sold for just a year ago. That com- 
pany, among others, doesn’t even offer a 
slower (or cheaper) PC AT. 

Power users may look down their noses 
at a mere 10 MHz when faster PCs ate 
readily available. But PC ATs running at 
1 2 MHz and higher still command a premi- 
um price. Some of them also suffer from 
hardware incompatibilities. Venture more 
than 10 MHz up the speed spectrum and 
signals, as well as components, become 


quirky and expensive. For instance, 10- 
MHz is about the upper limit that you (with 
luck) might squeeze out of an IBM PC AT 
sans its ROM-based speed governor. 
Twelve MHz is definitely over the line. 
Memory and support chips rated to run at 
10 MHz are commonplace; faster varieties 
are exotic, more expensive, and some- 
times only experimental (even though they 
may be used in some supposedly produc- 
tion machines). 

PERILS OF SPEED Many ordinary 
add-on expansion boards won't work 
when speeds shoot past the 10-MHz 
boundary. Even high-performance disk 
controllers can tailspin into trouble. You 



10>MHz Computers: Summary of Features 

(In ascending price order of configuration tested) 


can never be absolutely sure that a particu- 
lar internal peripheral will work in a super- 
performance computer (unless, of course, 
the maker of the board guarantees that it 
will). Worse, a marginal component can 
fail at any time — usually just before you 
make that all-important save — and send 
your system and your sanity crashing. 

Because the 12- and 16-MHz machines 
are sailing somewhat uncharted waters, 
rather than single out any of the four ma- 
chines reviewed last issue as an Editor's 
Choice, we recommended “Proceed with 
Caution." That’s not the case with the 10- 
MHz machines reviewed here: the AST 
Premium/286, CD/286, Kaypro 286i, 
PC’s Limited 286-10, and Proteus Tech- 


Proleut Technology 




286 Standard 

ALR PC2E/10 MHz 




CD/286 

Proteus Technology 

Advanced Logic 

PC Daslsns ET-2861 



Computer Direct 

Corp. 

Research Inc. 

PC Designs Inc. 


BMeprtM 

SI .695 

$2,195 

$2,995 

$2,400 


BASE PRKE INCLUDES 





RAM 

512K 

1 Mbyte 

1 Mbyte 

1 Mybte 


Floppy (flskdrlvM 

One 1.2*Mbyte 

One 1.2-Mbyte, one 3601 

One 1.2-Mbyte 

One 1.2-Mbyte 


Hard diak drivaa 

None 

None 

20-Mbyte 

None 


ClocK/calandar 

• 

• 

• 

• 


Ports 

None 

3 serial. 2 parallel 

1 serial 

3 serial. 2 parallel 


Slots 

8 

6 

5 

8 


Poarsr supply (watts) 

192 

200 

130 

192 


Rsaalksy 

0 

• 

O 

• 


Ksyoosra siyis 

OrigintI 

Original 

Original 

Original 


CONFIQUIUTION TESTED 





Plies 

S2.1B9 

$2,584 

$2,995 

$3,145 


Indudas 

20-Mbyte bard disk. 

30'Mbyte hard disk 

20-Mbyte hard disk. 

30-Mbyte hard disk 



monochrome monitor 


monochrome monitor 



SPECIFKATimiS 





aock speed (MHi) 

6, 10 

6.8.10 

10 

6,6.10 


Controller card handles 

2 hard, 2 floppy 

2 hard, 2 floppy 

2 hard, 2 floppy 

2 hard. 2 floppy 



disk drives 

diskdrives 

disk drives 

disk drives 


MISCELLANEOUS 





Warranty 

1 year 

15-month warranty, tree 

2 months on-site ser- 

1 year 

1 year 




vice, 30-day money-baci 
guarantee 




BIOS manufeeturar 

1986 DCC 

Proteus 

Phoenix Software 

ATI 



[3 —Indicates Editor's Choice •— Yes O — N 
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nology 286 Standard and four reviewed 
earlier and recapped here, the ALR 
PC2E/10 MHz, the Epson Equity III Plus, 
the Multitech Accel 900, and the PC De- 
signs ET-286i (see sidebar “More 10- 
MHz Machines: Completing the Pic- 
ture”). 

At 10 MHz, most add-on hardware op- 
erates perfectly. The only common hard- 
ware board that would not operate in any 
of these lO-MHz compatibles during PC 
Labs testing was an IBM Asynchronous 
Communications Adapter, which IBM 
lists as incompatible with the ordinary 6- 
MHzAT. 

Note that some high-performance AT 
compatibles, including the Compaq Desk- 


Used ratings at which part of their memory 
may operate. Slowing down a system for 
any reason steals some of the luster fmm 
the high-performance promise and makes 
a mere lO-MHz computer more competi- 
tive than you would think at first. 

AT compatibles that are both faster and 
slower than 10 MHz are likely to be avail- 
able for a long time to come. But as these 
machines (reviewed in alphabetical order 
by company name) ably demonstrate, you 
need not settle for less — and you may not 
want to pay more. Also note that the list 

a Many ordinary add-on 
expansion boards won’t 
work when speeds 
shoot past the 10-MHz 
boundary. 

pro 386, avoid speed incompatibilities 
with hardware by operating their expan- 
sion buses at a lower speed than the adver- 

prices for the mail-order machines are the 
prices you’ll pay, while machines avail- 
able through dealers (AST, Epson, Kay- 
pro) can be had at a discount. 


E 

Accel 900 r 

Multitech 1 

Electronics Inc. | 

■ 

PC’S Limited 286-10| 
PC'S Limited | 

.12 

1 AST Premium/286 1 

I AST Research Inc. j 

1 Epson Equity III Plusf 
! Epson America Inc. | 

Kaypro286l 

' KayproCorp 



Base price 

$2,395 

$2,295 $1,995 

: $2,695 I 

$1,995 


BASE PRICE INCLUDES h 


1 




RAM 

Floppy disk drives 

Hard disk drives 

512K 1 

One 1.2-Mbyte I 

None 1 

1 Mbyte ] 

One 1.2-Mbyte 

Norte 

1 512K I 

1 One 1.2-Mbyte j 

i None ■ 

640K f 

: One 1.2-Mbyte 

1 None 1 

640K 

One 1.2-Mbyte 

None 


Clock/calendar 

Ports 

Slots 

• 1 

2 serial. 2 parallel H 

8 i 

• 

None 

8 

' • 

1 serial, 1 parallel ] 

r-'”'- 1 

j 


Power supply (watts) 

Reset key 

Keyboard style 

200 1 

• 1 

Original | 

220 ,200 1 
o :i • ! 

Original j . Enhanced < 

r , 

i Enhanced | 

185 i 

° i 

Original ^ 


CONFIGURATION TESTED | 

1 

1 




Price 

Includes 

$3,295 { 

30-Mbyte hard disk j 

$3,383 

40-Mbyte harddisk. 
EGAds! board I 

, 

1 $3,495 1 

40-Mbyte hard disk. 1 

1 EGA monitor and 1 

[ card ^ 

$3,695 1 

40-Mbyte hard disk 

$3,995 

Model C with 30-Mbyte i 
hard disk, EGA monitorl 
and card, extra ports [' 


SPECIFICATIONS L 

. 

: 1. 




Clock speed (MHz) 

Controller card handles 

6.10 1 

2 hard, 2 floppy ! 

disk drives ^ 

! 

2 hard, 2 floppy : 

diskdrives , 

L 

6.8.10 I 

2 hard, 2 floppy I 

disk drives j 

{ 6.8,10 

1 2 hard. 2 floppy 
: disk drives i 

10 * 
2 hard. 2 floppy 
diskdrives 


MISCELLANEOUS | 






Warranty 

BIOS manufacturer 

tyear P 

1 year warranty. 1 

30-day money-back 1 
guarantee I 

PC's Limited/AMI | 

* 

I 1 1 

i Phoenix Software 1 

1 year * 

1986 Seiko 

Epson Corp | 

1 year 

Kaypro 


1 mm 
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ONUrORCHIDGIVESYOU 
SO MANY WAYS 10 
TURBOCHARGE 
KENGMES. 

Sooner or later, your PC will run 
out (rf gas. Even XT^ and Alb can’t 
make Uie grade with todayb power 
draining applications. Like complex 
^readsheets, CAD, color graphics, 
account postings and large data 
bases. 

But now thereis a cost-effective 
w^ to supercharge your PC’s engine: 
the Orchid family of turbos. Theyie 
easy to install, so you can sit back 
and eiyoy smooth acceleratioa Right 
past the AT- and even some new 386 
machines. 

AVOID SPEED IMPS. 

With an Orchid turbo, thereis no 
reason to trade in your old clunker 
for the machine you really want. 
Because finally you can get the per- 
formance you bought a computer for 
in the first place I^tning spread- 
sheet recalculations. CAD screens 
that regenerate in a flash. Large data 
bases that sort, without putting you 
to sleq). Even complex windowing 
and multi-user applications you 
used to need a minicomputer for. 


ORCHnpsTunoFAmnr. 




PCturbo 

286e-t2 

Jet 

386 

Host 

CompuMT 

PC. XT 

PC. XI AT 

AT 

R«<6r«ice 

SpMd 

3*XT 

8xXT 

3xAT 

Accelerolor 

Reploces 

Coprocessor 

Replaces 

86286 

CPU 

8 MHz 
80286 

12 MHz 
80286 

16 MHz 

80386 

RAM 

6K 

Co^ 

ior2MB 

EAAS 

64K 

Ca^ 


MSKTOIICOIIIPATIIIIITY 
ACROSS THE BOARDl 

Orchid’s accelerator cards give you 
the best compatibility in the industry. 
So you protect your existing invest- 
ment, and extend your computer’s 


useful life While avoiding the head- 
aches of learning a new system - not 
to mention the cost of buying ona 

GET THE EDITORS CHOKE: 

Tinynirbo286.' 

Shift into high gear. Get a great 
card at a great price - the crowd- 
pleasing Unyilirbo 286? It super- 
charges your XT to run three times 
faster than before. Yet itb so small 
it takes up only half a slot in your 
computer. Just two reasons why 
PC Magazine named it the 
Editor’s Choice. 

Tinyihrbo 286 ^es you a high 
level of compatibility that lets you 
run software like Lotus and \\todows 
at AT speed with EGA graphics, EMS 
memory or networking cards. You 
can even go back to your PC’s regular 
8088 chip, which remains in the 
system, gh^ you 100% hardware 
compatibility. 

ADD AWESOME PERFORMAHCE: 

PCtvrfce286«.- 

The front runner today in the ac- 
celerator stock card race for power 
users is clearly the PCturbo 286er It 
revs up to 8 times faster than an XT 
or up to 2.5 times AT speed. Giving 
you - among other things - the 
world’s fastest screen I/Q Plus the 
PCturbo 286e comes factory equip- 
ped with 1 Megabyte <£ fast RAM, 
expandable to 2. 

PCturbo 286e is a powerful tool 
for developers and systems int^a- 
tors. Through its advanced design, it 
lets you build minicompute^like per- 
formance into standard PCs. With 
features like an optional 10-MHz 
80287 math chip, and coprocessing 
software for concurrent foreground/ 
background tasks. 

MOVE YOUR AT UP TO 3M 
HORSmWVERHOW; 

Jet 386: 

Ikke a look today at the price/ 
performance leader in desktt^ com- 


puting: the Jet 386? Depending on 
the ^plication, itb up to three times 
faster than an And twice as fast 

as some high-performance minicom- 
puters. Yet you don’t have to buy an 
expensive 386-based computer to 
get this kind (rfhorsq)ower. 

More importantly Jet 386 uses 
the next generation technology the 
80386 microprocessor. So you can 
run all of the current software for the 
AT now, and all the new 386 software. 
By adding a Jet 386 to your AT tod^ 
you can extend the life d your in- 
vestment well into the future. For 
a fraction of the cost. 



Large ^madsheetmaen>sncaleuUUe with 
ligl^ing speed. 

WE ARE HUMBER OHEAHD WE 
SIARnDITAU. 

We introduced the first turbo for 
PCs, and now the first high-perfo^ 
mance turbo family. Accelerators 
from Orchid deliver years rf trouble- 
free (^eratiom Add to that a long 
track record d supporting our prod- 
ucts in the field, and you’ll know why 
Orchid has become the number one 
supplier of accelerators for PCs. 

^r details on our fiill line of ac- 
celerators, graphics, networks and 
multifunction cards, contact your 
local dealer or Orchid ’Ifechnology 
45365 Northport Lo<^ West, FYe- 
mont,CA 94538; (416) 490-8586; 
TLX 70928ft 

CIRCLE 306 ON READER SERVICE CARD 
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■ lO-MHz COMPUTERS 


AST RESEARCH INC. 

AST ^eiiiiuni/286 

The IBM PC AT had a devastating effect 
on the expansion board industry because 
all the traditional PC hardware add-ons 
were built in. Companies specializing in 
add-on accessories adopted various strate- 
gies to cope, the most successful of which 
was diveniification. One result is the AST 
Premium/286, a pnxiuct of the renowned 
memory board maker. AST Research. 

The Premium/286 lives up to its name 
and looks its part. The stylist responsible 
for it should take credit for the most ele- 
gant variation on the basic AT chassis. The 
white-beige plastic front bezel is cut by a 
wide swath of darker gray-beige that uni- 
fies the square, indicator/control panel on 
the left with the disk drive bay on the right. 
Both the AST monitor (an EGA display 
with the evaluation unit) and the keyboard 
are styled to match. The machine should 
complement any office, including the 
CEO’s. 

Pull the lid forward and off. and things 
look even better. Workmanship is clearly 
top-notch. 

The system is designed around the 
Chips and Technologies VLSI CHIPSet. 
and compatibility is assured with a BIOS 
written by Phoenix Software. 

Run PC Labs benchmark tests, and the 
Premium/286 is even more impressive. 
The starting combination is good: an 
80286 microproces.sor running at 10 MHz 
with an extra socket for an optional 80287 
numeric coprocessor. 

The telling difference is the unusual 
memory arrangement of the Premium/286 
that permits no-wait-state RAM access 
without the sacrifice of compatibility. At 
best, the system can retrieve bytes from 
RAM 43 percent faster than an 8 -MHz PC 
AT can. 

The system clock speed can be reduced 
to either 8 or 6 MHz by pressing a combi- 
nation of keys. A front-panel indicator 
shows your choice — the system gives no 
other confirmation (such as a beep or on- 
screen message) that its speed has been 
changed. A keylock and a hardware reset 
switch also decorate the front panel. 

No RAM is installed on the system 
board. Every byte is relegated to a special 
memory expansion card. The card is un- 
usual in that it has three connectors: two 


for the standard AT 16-bit bus, plus an ex- 
tra one at the opposite end of the board that 
allows the microprocessor to get at the 
RAM without going through the waste of 
time involved with normal bus control cir- 
cuitry. The normal 16-bit bus remains 
completely AT compatible and allows the 
use of ordinary memory boards with one 
wait state. 

One bank of 18 l(X)-nanosecond 256K- 
bit DRAM (dynamic RAM) chips is sol- 
dered to the memory board, yielding a total 
of 5 1 2K bytes of memory. Three addition- 
al banks of sockets are available for adding 
extra chips in half-megabyte blocks. The 
evaluation unit had one of these banks 
filled. 

The elegant look of the Ptemium/286 is 
subtly accented by the slightly reduced 
width of the chassis — it’s about 2 inches 
narrower than the IBM PC AT at 6 V 2 by 
1914 by I 6'/2 inches (HWD). The inches 
were pared from the expansion board area, 
leaving room for only seven slots. Two use 
the 8 -bit PC-XT bus, and the remaining 
five match the 1 6-bit PC AT bus. with two 
of the latter also having zero-wait-state 
connectors. 

In the standard configuration, one 8-bit 


slot is filled with a display adapter, one 16- 
bit slot is filled with a Western Digital 
WD 1 003-style combined tloppy/hard 
disk controller, and one zero-wait-state 
slot is equipped with the proprietary mem- 
ory board. 

NO SPACE WASTED No drive space 
was sacrificed to the chassis slim-down. 
Both a full-height internal disk drive bay 
and a right-hand bay that allows front-pan- 
el access to three half-height devices ate 
supplied. Disk drives are mounted without 
tails by screwing them directly into place. 
But because a solid chassis panel covers 
the front of the internal disk drive bay. 
hard disks in.stalled there must be lowered 
into place. 

A high-density, S'A-inch, 1.2-mega- 
byte floppy disk comes as standard equip- 
ment in the top of the right-hand bay. The 
Premium/286 we evaluated came 
equipped with a high-performance 40- 
megabyte Micropolis hard disk in the in- 
ternal bay. Models equipped with 60- or 
70-megabyte hard disks ate also available. 
A 200-watt Astec power supply fills the 
right rear comer of the chassis. 

Both a parallel and a serial port are built 



Tbf AST Premiitm/2H6 
ha.\ been nimu'dan 
Editor's Cboke 
hraiuse of its tvintiitif' 
priceipi'rformottce 
ambimdion. Inside ibe 
tmiebine ore seven 
exfHinsion slots, a full- 
beittbt drive thiy. and 
three bolf-beinht hays. 
The EGA display is 
optional. 
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HOW TO RUN A HARD DISK SYSTEM 
WITHOUT BACKUP. 


Crossing your fingers is great when you’re telling your 
mother-in-law you’d love to have her visit for a month. But, 
you are pressing your luck when you run your computer 
system without backup protection. 

Crossed fingers won’t help when a crash wipes out your data 
and you have to spend hour after hour trying to retrieve 
what has been lost, recreate what has been 
forgotten or re-enter what is gone. 

But, a Cipher 5400 tape backup system can 
offer dependable security for that important 
data. Designed for today’s high capacity 
disks systems on the IBM PC XT, AT and 
compatibles, the Cipher 5400 is available as a 


stand alone, self powered unit offering 60 megabytes of fast 
backup and compatibility with such networks as Novell. The 
5400 is completely read/write compatible with IBM’s 6157 
tape backup system. And, Cipher backs it with a two-year 
warranty and six-month warranty exchange program.’" 

Best of all, the Cipher 5400 fi'ees your fingers for more 
important tasks, like signing contracts and 
shaking hands after a successful deal. 

So, why not uncross your fingers and use one 
to dial 1-800-843-3751, Ext. 9; or within 
California, 1-800-722-0670, Ext. 9, for more 
information about the Cipher 
5400 backup system. 



aPHBtStOOTWI BKXUPSVSTIM. 



* If ycNff S4UU fails to operate within the Ikst six months of use. Cipher will replace k. IBM PC XT, AT and IBM 6157 are trademarlis of IBM Corporatioa Cipher is a Reicistered Tradetnarli of Cipher Data Products, Inc. 

CIRCLE 232 ON READER SERVICE CARD 



■ 10-MHz COMPUTERS 



FACT 


FILE 


AST Premium/286 
AST Research Inc. 

2121 Alton Ave. 

Irvine. CA 927 14 
(714) 863-1333 

Usi Price: Model 80 with 5 1 2K RAM. 1.2- 
Mbyte fk>ppy disk drive, DOS. $1 .995; 
Model 90 with I Mbyte RAM. monochrome 
monitor and adapter. $2,495. Model 120 
with 20-Mbyte hard disk. $2,995. Model 
140 with 40-Mbyte hard disk. $3,495. 

In Short: ProbaMy the best-built AT com- 
patible at this speed rating, the AST Premi- 
unV286 also features a unique no-wait-state 
memory arrangement. 

CIBCLE IKON BEADCnSERVt^ CATO 


into the system board. The parallel port 
uses an IBM standard female DB-25 con- 
nector. The serial port uses a PC-XT-style 
male DB-25. A lithium battery pack, at- 
tached to the power supply with Velcro, 
powers the built-in clock and CMOS 
(complementary metal oxide semiconduc- 
tor) configuration memory. 

System setup is accomplished as with 
the IBM PC AT, using a special program 
on the AST diagnostic disk. 

Accompanying the Premium/286 is a 
small shelf full of documentation, four 
IBM-sized binders filled with manuals 
covering MS-DOS 3.1, BASIC, system 
operation, utilities, and options. The 
books are clearly written and ate suitable 
for a newcomer to computing. They lack 
attention to technical details, however, and 
give the most-experienced user little guid- 
ance as to the inner workings and intrica- 
cies of the machine. 

One of the utilities supplied by AST is 
an expanded memory manager to make the 
bytes beyond DOS's 640K usable by pro- 
grams written for the Lotus/Intel/Micro- 
soft expanded memory specification. This 
driver slows down the system, however. 
In PC Labs testing, the memory manager 
retarded RAM access by about 20 percent, 
though still leaving it faster than that of 
most 10-MHz AT compatibles. 

The keyboard supplied with the Premi- 
um/286 closely matches the IBM en- 
hanced keyboard in every way but feel. 
Among its 101 keys are 12 top-row func- 


tion keys, a separate cursor keypad, and a 
number of relocated and duplicated keys 
(such as Ctrl and Alt), The touch of each 
keypress is very good — springy with a 
positive over-center feel — but lacks audi- 
ble feedback. 

An AST EGA display was supplied 
with the Premium/286 we evaluated. This 
13-inch monitor comes complete with a 
tilt/swivel pedestal, has a near-black back- 
ground, and is antiglare treated. Images 
are sharp and bright, in every way equiva- 
lent to the matching IBM display, except 
that the monitor was decidedly unhappy 
about switching into 40-column display 
mode. 

Overall, the AST Premium/286 rates as 
what may be the best-designed and built 
AT compatible on the market today. Oth- 
ers come only faster, not better. 

COMPUTER DIRECT 

CD/286 

Computer Direct is a relatively new mail- 
order supplier of very low cost PC prod- 
ucts, of which the CD/286 is the least-ex- 
pensive AT compatible. Despite its 10- 
MHz, one-wait-state speed rating, the 
CD/286 logs in as one of the cheape.st AT 


compatibles currently available. Its case 
and circuitry rank it as a true PC AT clone. 
Styling, layout, and expansion all match 
the IBM PC AT standard. The only readily 
apparent differences are its speedier per- 
formance, lack of ROM BASIC, and 
lighter- weight keyboard. 

Of course, the CD/286 is based on the 
80286 microprocessor and has a vacant 
socket for an 80287 numeric coprocessor. 
The 10-MHz speed can be reduced to 6 
MHz with a keypress to accommodate fin- 
icky software (if such stuff still exists). 
You can make the big switch even within 
an application or a disk access. Most of the 
system support circuitry is contained in 
VLSI chips made by Chips and Technolo- 
gies — the critical components stamped 
with a “ 10 MHz" label. 

Four banks of nine sockets comprise up 
to 1 megabyte of parity-checked system 
board RAM memory. Only two banks are 
filled with 1 20-nanosecond 256K-bit chips 
in standard configuration. Memory expan- 
sion must take the form of 18 additional 
256K-bit chips. 

The full memory endowment can be 
split, with either 5 1 2K bytes consigned to 
DOS and 5 1 2K to extended memory, or a 



Ctimpuur Oinrt's 
CDi2H6 amiex with I 
mcfttihyic (if RAM (iiul a 
/ .2 -meittihytc fhippx 
drive. Riitht e.KiHin.shm 
.d(il.\ are available, and 
(dl divk drive.'! are 
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mnuntinit rails. The 
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TAS-Books 
VS- 



Da€~Easy 



DAC 

TAS-Books^ 

Full price including Payroll G/L. A/R. A/P. 

Sales order/invoicing/P/O/Inventory & Tutorial 

S159,75 

$99 

Written using 4th generation language 

NO 

YES 

Source code tncluded/modifiabie 

NO 

YES 

Easy-io-change file structures 

NO 

YES 

Report generator 

NO 

YES 

Multi-user option available 

NO 

YES 

On-itne help messages 

NO 

YES 

3-yrs. GL data by month 

NO 

YES 

Create mail/merge files 

NO 

YES 



Money-back 

guarantee! 


Order our free hands-on tutorial 
and see why TAS-Books wins hands-down. 




TAS-Beoks gives you 
more tor vour money. 

Before you buy Dac-Easy 
accounting software (or If you 
already have), you should know 
what you could have instead. 

You could have software that 
changes — easily — to fit your 
accounting system, instead of the 
other way around. You could 
have a program that includes 
payroll and a full*fedtured data 
base at no extra charge. 

TAS-Books adapts to 
fit your business. 

Accounting systems are not all 
alike. That's why TAS-Books is 
written using the popular TAS- 
Plus 4th generation language/rela- 
tional data base, with source code 
included. So you can easily custom- 
ize TAS-Books to fit your business. 

Or you can have our Computer 
^rvices staff make modifications 
for you.* 

TAS-Books does so 
much, so easily. 

TAS-Books gives you full audit 
trails and integrated modules, 
with sales and purchase histones 
updated automatically You can 
review up to 3 years of GL data 
tyy ownth Plus all the usual 
accounting functions. And you 
get a tutorial, and on-line help 
messages in each field. 

CIRCLE 472 ON READER SERVICE CARD 
'This service is en additional charge 


Here'S whet TAS-Books 
offers yout 

General Ladger 

3 yesn d iJ.'U oy moiWi 

Fuiia^utn 

Pea to pffvous periods and leciose 

Sudortmg Dy monos 

F(e*iie financial «aiemer« teiuprpnntng 

Accounts e*(-lvabl- 

Opencem 

UMkr^ labes arsd loiodeii cards 
Detailed rvtrory or sates costs, and net 
Statements 

Ac co uiiw rayoMt 

£.*jy 10 r'- ir-- dvOKeWOucners 

Enter cnccKS wroen py harsd arsdtor prn out 


Produ es at necessary mtomsatnn 
Pms viA2iomn 

Amvs tor employee lembursemerv wcnout tax 


1 cost and records last cost 
Adjusts pr^stcai quantey 
Uses iracronai qsianoiy 
Keeps track of norvmventoned cems 
Mstory of saiet cost and net 
Accost 

Each cem can nave cs own W.ES and COGS GL 


InvotdisgfMlM order 

vv cem per order 
Oescnpoon knes added easay 
Ciedits may be mued on same order 
OrKOvnt tor any »ne 
Sr- c to may be loaded fiom customer fee 
PwrcfsMe order 
'<9 Items per order 
Oescrtooon krses added easay 
CaecMs mw be mued on same order 
Orscount tor any me 
May order rwrHnvenioried eems 
Plus marty reports and 
ottter features lee 
numarout te 
tnenileni 


Fulhfeatured 
database gives you 
real versatility. 

No need to buy an expensive 
data base to interface with TAS- 
Books; it's included at no extra 
chargel So you can easily 
generate customized reports and 
create mail-merge files. No need 
to preallocate files. TAS-Plus does 
all the hard work for ^ul And if 
you're already using DAC Easy, 
TAS-Books will translate your cur- 
rent files. 

Order today 
1-800-^48-6258. 

Call our Toll-Free Hotline. Use 
your VISA. MasterCard or 
American Express to order today. 
For information or Washington 
residents call 1-206-644-2015 

TAS-Books is available for the 
IBM PC/XT/AT and fully compat- 
ible computers. 


tTI";— w 




. . jecompani« TASPiul Tnf 

, ,._u«ion TAS-Bockv Buunni Toon kv (BM PCfxTiAT 

ln((cn«icKUit Susine» Ccxp Dac Easy Dae Software inc 

C >987 Businfss Tools. Inc 






■ 10-MHz COMPUTERS 


full 640K given over to DOS and 384K to 
extended. A single DIP-switch bank sets 
system options, including the memory 
split, size of ROM chips used, and the de- 
fault display. 

The BIOS, locked into a pair of 256K- 
bit ROM chips that are physically labeled 
with a 1986 DCC copyright, bears an in- 
ternal imprint giving copyright to AMI 
with portions attributed to Computer Di- 
rect. The code exhibited no outward prob- 
lems during testing and proved compatible 
with both DOS 3.2 and all the applications 
that we tried. As with all compatibles, the 
CD/286 lacks ROM BASIC and is not 
compatible with the BASICA included 
with DOS. 

Eight expansion slots are arrayed on the 
system board. Two on the left use the PC- 
XT-style 8-bit data bus, and the rest use a 
full l^bit data bus. All are full length and 
full PC-AT height. Supplied as standard 
equipment, one 16-bit slot is filled with a 
combined floppy/hard disk controller. No 
other expansion options are offered. 

At the right rear inside the chassis is the 
chrome-plated metal box of an Astec pow- 
er supply rated at 200 watts. For mass stor- 
age, provision is made for adding a full- 
height internal disk drive bay and three 
half-height bays on the right, two of which 
can be accessed through the front panel. 

All disk drives are mounted using hard- 
ware identical to that favored by IBM: 
slide-in mounting rails held in place by 
small brackets at the front, which means 


FACT FILE 


CD/286 

Computer Direct 

7801 North Lamar. Suite E-198 

Austin. TX 78752 

(800) 225-5655 

(512)459-4199 

List Price: Wiih512K RAM. 1.2-Mbyte 
floppy disk drive. $1,695. EGA package in- 
cluding card. S2.535, Base unit with 20- 
Mbvie hard disk. $2,189. EGA package with 
30-Mbyie hard disk. $2,838. 

Requires: DOS 3.0 or later. 

In Short; A 10-MH^ AT compatible that 
sacrifices a few rough edges to its bargain 
price. 

CtRCL£693QNR£AD£RSSERVlCECARD 



that most after-market products should just 
slide into place. 

Computer Direct supplies a high-densi- 
ty , 1 .2-megabyte floppy disk drive as stan- 
dard equipment. The evaluation unit was 
equipp^ with a half-height Lapine 20- 
megabyte hard disk in the internal disk 
drive bay. 

lACKS ATTENTION TO DETAa The 

mechanical workmanship of the CD/286 
can best be described as adequate because 
it shows a definite lack of attention to de- 
tail. For instance, inside the evaluation 
unit, rear-panel cutouts, which allow the 
installation of two extra DB-9 and three 
DB-25 port connectors without wasting 
expansion slots, were covered with a 
roughly cut piece of sheet steel. 

The case and retaining brackets of this 
machine were secured with what must be 
cut-rate hexagonal-headed screws — the 
slots were cut too shallow to give an aver- 
age screwdriver a good grip. Worse, the 
screws must have been twisted into place 
by Rambo’s weight-trainer wielding an 
impact wrench. You’ll be likely to need a 
quarter-inch nut driver (as we did) to re- 
move these screws when adding expansion 
cards. 

The setup program for the CD/286 is 
encoded in ROM firmware and can be 
called up at any time by pressing Ctrl-Alt- 
Enter. With the simple menu system, you 
can configure the hardware options of the 
CD/286, park the heads of the hard disk, or 
defeat the parity-checking of memory. If 
you enter the program from within an ap- 
plication, however, the return is far from 
elegant, with the screen turning into a con- 
fusion of old and new text. Then again, 
you’ll want to execute few of the setup rou- 
tines while within 1 - 2 - 3 . 

Neither monitor nor adapter is supplied 
with the base model CD/286. The evalua- 
tion system, one of several turnkey pack- 
ages offered by Computer Direct, was 
equipped with a dual-mode color-and- 
monochrome/graphics board (Hercules 
compatible) with a built-in printer port. 

On its bottom, the Computer Direct 
keyboard was labeled as made by Maxi- 
Switch. On top, the key layout conformed 
precisely to the 84 keys of the original AT 
with ten left-hand function keys, enlarged 
Enter and Shift keys, and shift-state indica- 


tors at the upper right. The keyboard is 
lightweight and its touch is better than av- 
erage, with a nice snap-over action but lit- 
tle audible feedback. 

Perhaps the most surprising — and 
thought-provoking — aspect of the CD/286 
is the similarity of its system board to that 
of the PC’s Limited 286-10. They appear 
identical, right down to the silk-screened 
copyright message that Computer Direct 
hides under a tab of metal foil emblazoned 
“Warranty Void If Removed.” Further, 
both computers bear exactly the same FCC 
Class B certification number. 

The CD/286 may find its best applica- 
tion as a foundation on which computer 
tinkerers can build the systems of their 
dreams at the lowest possible cost. One ca- 
veat, however. The Lapine hard disk that 
came with the evaluation unit ran with 
BIOS errors, and we could not obtain a re- 
placement disk from Computer Direct. 
The company says it is working on new 
technologies, so the future availability of 
this model is uncertain. 

KAYPROCORP. 

Kaypro 286i 

Back when CP/M was king of the operat- 
ing systems for small-business computers 
(remember CP/M?), Kaypro Coip. moved 
into the computer business with an afford- 
able portable computer packaged with a 
wealth of software. While the biggest 
competitor from those bygone days, Os- 
borne, has fallen by the wayside, Kaypro 



FACT 


FILE 


Kaypro 2S6\ 

Kaypm Corp. 

533 Stevens Ave. 

Solana Beach, CA 92075 

(800)4-KAYPRO 

(619)48M300 

List Price: Model A with 640K RAM, 1 .2- 
Mbyte floppy disk drive, DOS. BASIC. 

$1 ,^5. Mixiel C. including additional soft- 
ware and a 30-Mbyte hard disk, parallel and 
serial porus. $3,295. 

In Short: A lO-MHz-only AT compatible 
that, in its enhanced version, comes complete 
with a wealth of software, including Word- 
Star. 

Cl^ltWaCN READER SERVICE CARD 
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The (lashitifi Kuvpro 
2h6i is II hif>h-qiiiili[y 
system thal performed 
well in lesiinf;. The 
motherhoiird sports 
eifthi expansion slois, 
and statulard eqtiipmeiii 
inehides a 1 .2-meytahyie 
floppy disk. The Mitdel 
C paektifie inehides 
additional sofiware and 
a M)-me}tahyle hard 
disk. 


has plodded steadily along. The Kaypro 
286i is the company's latest creation. The 
Kaypro 286i Model C, which we received 
for review, packs a plethora of programs 
into one affordable package, just like earli- 
er Kaypro models. The basic system, des- 
ignated Model A. is physically identical 
except for hardware and software options. 

As you'd expect, the microprocessor of 
choice in the 286i is an 80286. operating at 
10 MHz with one wait state. Unlike most 
other fast systems, the 286i can't be 
slowed and always mns at its lickety-split 
speed. However, you can speed up some 
of the software you run on it by adding an 
80287 numeric coprocessor to an empty 
socket on the system board. 

Standard memory in both 286i models 
is 640K spread among four banks of nine 
socketed 256K-bit DRAM (dynamic 
RAM) chips, a mixture of 100- and 80- 
nanosecond versions in the evaluation ma- 
chine. The excess memory beyond the 
DOS limit is apparently unused and un- 
available. 

Styling on the 286i system unit is simi- 
lar to the IBM PC AT's — the case and its 
layout match, but details and colors don't. 
The front panel is a greenish-beige, its I 


ventilation slots are bent and skewed, disk 
drives are finished in basic black, and the 
cutout for the right-hand disk drive bay 
spans three half-height units. Otherwise, 
the face is familiar and includes a small 
left-hand control panel with cylindrical 
keylock, drive activity, and power indica- 
tors. On the rear panel, three cutouts for 
DB-25 connectors are available but 
blocked off with screwed-on panels. 

The system board itself is made in the 
U.S.A. by Kaypro and is based primarily 
on discrete components. The BIOS also 
bears a Kaypro copyright and proved com- 
patible with DOS 3.2 and all IBM applica- 
tions that we tried. Two extra sockets are 
available for adding your own firmware. 

Eight full PC AT-height expansion 
slots are supplied — two 8-bit slots, and the 
rest using the entire 16-bit PC AT bus. In 
Model C configuration, one 8-bit slot is 
filled with a Kaypro-made parallel-and-se- 
rial adapter card. As with the IBM PC AT, 
the parallel port uses a female DB-25 con- 
nector and the serial port a male DB-9. In 
both 286i models, one 16-bit slot is occu- 
pied by a Western Digital WDI003 com- 
bined floppy/hard disk controller. 

Standard equipment includes a single 


■ If you’re looking for 
unchangeable fast speed 
and an assortment of 
fine software programs 
at a reasonable price, 
the Kaypro 286i is an 
appropriate choice. 


5'/4-inch, high-density (1.2-megabyte) 
floppy disk drive. The Model C adds a 
Seagate ST-4038 30-megabyte high-per- 
formance hard disk. 

System configuration information, 
which is set with a utility program run from 
the DOS prompt, is stored in a 64K-byte 
block of static CMOS (complementary 
metal oxide semiconductor) RAM. This 
memory and the system clock are kept 
alive when the machine is off by a small 
lithium battery that is attached inside the 
rear panel of the chassis by Velcro. 

EXCELLENT SOFTWARE The big bo- 
nus with the Model C is its software en- 
dowment. It features a very good, if aged, 
word processor — venerable Word- 
Star — as well as its companion programs, 
MailMerge. CorrectStar, and Star Index. 
The software complement is completed 
with Mile, a communications package; 
PolyWindows Desk Plus; GW-BASIC; 
and MS-DOS 3.2. Only the last two are in- 
cluded with the Model A. 

The only substandard item supplied 
with the 286i is the keyboard. Made in Tai- 
wan by BTC, it conforms to the original 
PC A'T 84-key layout. Its touch is its own, 
however, with a linear feel that gives nei- 
ther tactile nor audible feedback. At best, it 
rates as acceptable for everyday use — let- 
ters at least appear on the screen when you 
press the keys. 

If you're looking for unchangeable fast 
speed and an assortment of fine software 
programs at a reasonable price, the Kaypro 
286i is an appropriate choice. 
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■ 10-MHz COMPUTERS 


[7^ Benchmark Tests: 

10-MHz AT Compatibles 


T he NOP test shows the true measure of 
comparative processor speed amortg 
the 10-MHz machines. As expected, all run i 
good 20 percent faster than the 8-MHz IBM 
PC AT. Both the Proteus Technology 286 
Standard and the AST Premium/2^ edge 
out the other contenders in the 8086 Instruc 
tion Mix, Conventional Memory, and Roat- 
ing-Point Calculation tests because of their 
zero-wait-state RAM enhancements. The 
AST Premium/286 uses a unique memory 
configuration to gain top honors in RAM- 
accesstime. 


Performance Times 

(T ^mes given in seconds except where noted) 




8086 


Floating- 

BIOS 



Instruction 

Convontionai 

Point 

Disk Seek 

Product 

NOP 

Mix 

Memory 

Calculation 

(milliseconds) 

"IBIIirPCAT(SMHz) 

A3Si 


1.30 

36.00 

37.00 

ACC«I900 

3.35 

7.25 

1.02 

28.21 

34.48 

CD/286 

3.35 

7.20 

1.02 

26.01 

N/A 

PC Designs ET-286i 

3.35 

7.19 

1.02 

28.01 

37.34 

ALRPC2E/10MHZ 

3.35 

7.17 

1.02 

27.96 

38.92 

PCkUmltod 286-10 

3.35 

7.17 

1.02 

28.01 

30.20 

Epson Equity III Plus 

3.35 

7.14 

1.02 

28.01 

32.46 

Ksypro 2861 

3.35 

7.14 

1.01 

27.99 

37.08 

Proteus Technology 286 Standard 

3.35 

5.88 

0.86 

22.60 

36.73 

AST Prefnium/286 

3.35 

5.69 

0.74 

22.41 

30.14 


N/A — Not applicable: tested machine unable to run BIOS Disk Seek lest without errors. 


ive Times 

(Hatio:i0MPCAr(0MHz) 100) 



BIOS Disk Sesk 


Floating- 
Point Calculation 




Conventional Memory 


8086 

Instruction Mix 


The NOP bertchmark lest is designed to rrteasure raw dock 
speed ar>d memory access time while minimizing difterences 
in microprocessors and the effect of memory cachirtg. This 
lest executes nothirx] but NOP (“No Operation") machine 
code instructions in a big 128K loop. 

The MMS Instruction Mil bertchmark lest measures the lime 
It takes to execute a selected series of processor-interrsive 
tasks. The test program uses 6066 instruction code. These 
Instructions are a subset ol the total processor instruction set. 


The Conventlonel Memory benchmark lest allocates 2S6K 
bytes ot conventional memory and treats it as a series of 
64‘byte records. Then 16.384 random records are read into 
and writlen from this memory. The result shown is the average 
of the read arxj write times. 

The Floating-Point Calculation berrchmark test rrteasures 
processor speed by loopmg through a series of hoating-poini 
calculations, induding muiUpkcation. division, exportentiation. 
arxi logarithmic and trigonometric lurtcbons. The bertchmark 
program uses the floaling-point library included with Microeoft 
C Compiler 4.0. 


The BIOS Disk Seek berrchmark lest measures the time M 
takes to do a random seek using the diskS ROM BIOS. The 
lest result indudes minimal software overhead and may rtoi 
paraiel the manufacturers daimed average access ttrne. The 
lest program performs i.OOO seeks. The average resufl Is 
shown in milliseoonds. 
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Why hassle whh a 
floppy tape system 
from Irwin when you 
1 ran hove 0 leo/ tape 
system ^m 
Sysgen? 


20-40 Mbytes per cartridge 


60 Mbytes per cartridge 


Optional adaptor required for use with both PC/XT'" Compatible with PC. PC/XT and 
andPCAT" PC-AT 


Formatting time: up to lV 2 hrs. 


No formatting required 


Back-up slow: Dependent on floppy 
controller 


Back-up speed up to 3 times faster: 
Has dedicated controller 


The floppy facts 

Irwin "* floppy systems 


Single read/write head: Cannot verify data 


Sysgen' 


The real facts 

“ Smarter Image'* 


Dual read/write head: Verifies as it backs up 


Back-up buyers beware! 

Some back-up systems that run on your computer's 
floppy controller cannot verify the data after it is written to 
the tape. Errors go undetected, so users won’t know if 
they’ve recorded accurately until it’s too late. 

With Smarter Image, you know you have accurate back- 
up data because reliability is built-in. The system features 
two read/write heads: one records data while the other 
verifies the accuracy of your data as it's written. 

And Sysgen, the pioneer of automatic tape back-up, 
lets you program back-ups as simply and conveniently as 
a VCR, saving you the worry of forgetting. 

In addition to superior back-up protection, Smarter 
Image offers you cassettes that don’t require formatting 
and faster back-up speeds for far less waiting. 

And a full 60 Mbytes lets you store up to three times 
as much as competing systems, giving you the ability to 

Gfbraltai Ome. MilpiUs. CA 96035. 1408) 263441 1 
Trademarks *'*'48^ Sysgen Inc. PC-XT. PC AT Internatiortal 8usir«ess Machines 

Corporation Registered trademarks Irwm Irwin Magnetics Systems, Inc 


accommodate future upgrades of your computer’s disk 
drive capacity. 

For only $895.00, you won’t find a smarter solution than 
Smarter Image. 

Find out more about 
the Sysgen Smarter 
Image. Call our toll- 
free hotline for the 

Sysgen solutions ThcSySgCn 

KSat SoMioos 

dealer nearest you. 


Literature Hotline: 
1 - 800 - 821-2151 Dept. 57 


SYSGEN 


■ 10-MHz COMPUTERS 


PC ’S I.IMITED 

PC’s Limited 286-10 

While IBM’s line of 80286-based comput- 
ers tops out at 8 MHz. that’s where the 
product line of PC’s L imited begins. The 
PC’s Limited 286-10 fits in the middle of 
that Austin, Texas-based computer manu- 
facturer’s AT-compatible line, filling 
whatever niche there might be for people 
who want better-than-IBM performance 
but don’t want to go all the way to a 1 2 - or 
16-MHz machine. 

As with all AT compatibles, the 286-10 
is ba-sed on Intel’s 80286 microproecssor. 
Although its top speed is set by firmware to 
10 MHz with one wait state to accommo- 
date common memory chips, you can also 
slow the 286-10 by a keypress to 6 MHz. 
You can make the switch any time after 
booting up, even within applications or 
during disk access. 

An empty socket is available for an 
80287 math coprocessor. 

Standard memory in the 286-10 con- 
si.sLs of I megabyte in four fully socketed 
parity-checked banks of nine 120 -nano- 
■second 256K-bit DRAM (dynamic RAM) 
chips. The system supports two memory 
configurations that ate DlP-switch selecta- 
ble; 5I2K bytes consigned to IX)S and 
5 1 2K to extended memory, or a full 640K 
for DOS and 384K for extended. 

The system board is designed around 
the Chips and Technologies VLSI CHIP- 
Set, and the BIOS, locked into a pair of 
256K-bil ROM chips, bears a copyright 
shared by PC’s Limited and AMI. In PC 
Labs tests, it demonstrated no bad habits 
and proved itself capable of running DOS 
3.2. Neither an operating system nor BA- 
SIC is included with the machine, and no 
vacant ROM scKkets arc available. 

The expansion area of the 286-10 
matches the current industry norm, eight 
full-length slots: two of which use the FC- 
XT-style 8 -bit data bus. and six the PC 
AT-style 1 6-bit bus. All are tall enough to 
accommodate PC AT-height boards ex- 
cept the leftmost 8 -bit slot, which has a 
chassis-stiffening bar above it. ’This height 
limitation should not be a problem if this 
slot is used for a display adapter, as it was 
in the evaluation sample. 

The rightmost 16-bit expansion slot 
was filled with a standard-equipment 
Western Digital WD 1 003-style combined 


floppy/hard disk controller. All other slots 
were vacant. 

Electricity for the whole .system is pro- 
duced by a 220 - watt power supply made in 
California by Tri-Mag. 

The styling of the PC’s Limited 286-10 
most resembles that of a truncated PC AT; 
it’s squared off. colored a pale two-tone 
gray treige, and has numerous vertical ven- 
tilation slots in the front panel. Near the 
upper left of the machine is a monitor panel 
adorned with a system keylock plus power 
and disk activity indicators. 

SMALL FOOTPRINT The 286-10 
achieves its small footprint — 6'/2 by 1 8'/; 
by I 6'/2 inches (HWD) — primarily by 
chopping out the space normally assigned 
to the PC AT’s internal hard disk drive 
bay. The remaining right-hand disk drive 
bay provides space for three half-height 
devices, with only the top two having 
front-panel access. 

The standard disk drive in the 286-10 is 
a high-density ( 1 . 2 -megabyte) S'A-inch 
floppy disk drive. The evaluation machine 
was also equipped with an optional high- 
performance full-height 40-megabyte Mi- 
cropolis hard disk, for which PC’s Limited 


supplies a driver that makes the area be- 
yond the DOS 32-megabyte limit accessi- 
ble as a virtual second drive. 


The disk devices mount with guide rails 
identical to those used in the Compaq 
Deskpro 286 — slightly larger than those of 
the IBM PC AT — and arc .secured by the 
simple but effective scheme of driving 
screws through the side of the disk drive 
bay and into the rail. 

PC’s Limited augments the modest 
IBM arrangement with two additional dis- 
plays that make its machines stand out 



FACT 


FILE 


PC’s Umited 286-10 
PC's Limited 

161 1 Headway Circle. Bldg. 3 
Austin. TX 78754 
(800)426-5150 
(512)339-6800 

List Price: With I Mbyte RAM. one 1 .2- 
Mbyte floppy disk drive. $2,295. 
Requires: DOS 3.0or later. 

In Short: A 6- (N* IO-MHz AT compatible 
with built-in diagnostic display. 

CIRCLE Wt ON REAE3eR SERVICE CARD 



The innards of the PC's 
Umited 2fi6 - / 0 are 
strikingly .similar to 
those of the CO/2fi6. A 
smaller f(H>t{)rint is 
achieved hy takiufi oat 
the central space 
normally assiftned to the 
harddisk. Note the 
SmariVV display in the 
center aj the cha.s.sis. 
The Mit.mhishi monitor 
is optional. 
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The SAS System 

Power Behind EveryWindow. 


If you’ve been “window shopping" for software 
that’s both powerful and easy to use, take a look 
at the SAS* System for Personal Computers. It’s 
got everything you’re looking for...and more. 



I Esm of UM. The SAS System has 
ready-to-use procedures for every kind 
of analysis and report— from simple to 
advanced, preformatted to customized. A built-in 
menu system and on-Une help guide you through 
the procedures. Special windows let you define 
titles and footnotes for reports, check the 
characteristics of your data, change function 
key dermitions, and keep notes. 



2 Connoctlvity: With the SAS System for 
personal computers, you get a built-in 
link to your host SAS System. You can 
download corporate data; develop, test, and 
run applications on your PC; or move data and 
applications back to the host for execution. Plus 


the SAS System reads data from any kind of file, 
including dBASEIlfdBASEIIlfand Lotus* 1-2-3? 



3 lnt«gratlon. The SAS System runs on 
mainframes, minicomputers, and personal 
computers so you only have to learn one 
software system no matter what hardware your 
company has installed. And as your needs 
grow, the SAS System grows with you. We’re 
committed to supporting all the capabiUties 
of our mainframe software system for your PC. 
Whether you license one product or several, 
you’ll enjoy the same high-quality software, 
training, documentation, and support we’ve 
offered for 10 years. It’s all part of our site 
licensing plan. 

Call or write us today. 

SAS Institute Inc. 

Box 8000 □ SAS Circle 
Cary, NC 27511-8000 
Phone (919) 467-8000 
Fax (919) 469-3737 



The SAS System runs on the IBM PC XT and AT. IBM 
370/30xx/43xx and compatible machines, Digital Equipment 
Corporation’s VAX"* and MicroVAX II, "* Data General Corporation's 
ECLIPSE* MV series, and Prime Computer. Inc.'s 50 series. 

Not all products are available for all operating systems. 

SAS is the registered trademark of SAS Institute Inc.. Cary. NC, 
USA. dBASEII and dBASEIII are registered trademarks of 
AshtonTate. Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corp. Copyright O 1987 by SAS Institute Inc. 

Printed in the USA. 










■ 10-MHz COMPUTERS 


MORE 10-MHz MACHINES; COMPLETING THE PICTURE 

Four other computers with top operating speeds of 10 MHz have come 
under scrutiny by author Winn L. Rosch. Here are short summaries of his 
views of those machines. 


ADVANCED LOGIC 
RESEARCH INC. 

ALRPC2E/10MHZ 

Advanced Logic Research’s 80286- 
based PC-XT compatible, the ALR 
PC2E/10 MHz (first reviewed in "The 
In-Between Machines: 80286-Based XT 
Compatibles, PC Magazine, Volume 6 
Number 4), was named an Editor's 
Choice at that time for its excellent per- 
formance. 

Although it is exactly the same size as 
a PC-XT, the PC2E/I0 MHz looks much 
like a miniature PC AT and performs like 
one. At top speed the machine will beat 
IBM's best by up to 30 percent. 

Inside, two side-by-side full-height 
disk drive bays are available. Only the 
right one is divided in half and open to the 
outside. The left bay is designed solely 
for full-height hard disks or a single half 
height device. 

Power users will appreciate the 1 
megabyte of RAM factory-installed on 
the bo^ but may be disappointed by the 
fact that only five expansion slots are 
available, three 8-bit and two 16-bit. 

The only truly substandard compo- 
nent of the PC2E/10 MHz is its key- 



ALRPC2E/10MHZ 


board. Laid out like the original AT key- 
board, its feel and woikman.ship are not 
up to par. The computer deserves better. 

At $2,995, with display and hard 
disk, the PC2E/I0 MHz is a bargain, es- 
pecially when you consider its speedy 
performance. TTiis coincidence of low 
price and high performance makes this 
computer worth a look. 

EPSON AMERICA INC. 

Epson Equity III Plus 

Epson America’s totSly redesigned Eq- 
uity III Plus (first reviewed in "Epson 
Does It Again," PC Magazine, Volume 
6 Number 4) generates true excitement 
with 10-MHz performance at a bargain 
price of $2,695 . Add another $ 1 ,2(X) and 
you get an enhanced model with a high- 
performance hard disk that leaves IBM in 
the dust. 

The system unit contains Epson-de- 
veloped VLSI circuitry and a novel board 
layout that leaves room for five half- 
height devices, three of them accessible 
from the outside. 

Nine expansion connectors are in- 



Epson Equity III Plus 


eluded: three with the PC-XT-style 8-bit 
bus and six with the full 16-bit PC AT 
bus. All of the slots run the full length of 
the chassis. 

The Equity III Plus microprocessor 
operates at either 6, 8, or 10 MHz with 
one wait state. Even though it isn't the 
fastest AT compatible on the market, it 
can outperform the IBM PC AT by a re- 
spectable 25 percent. 

Standard equipment includes a single 
high-density floppy disk drive and a 101- 
key keyboard that closely matches the 
new IBM Enhanced Keyboard layout. 

Overall, the Equity III Plus is a trend- 
setting and competitive computer with an 
excellent future. It contains all the ingre- 
dients of Epson's formula for success. 

MULTITECH 
ELECTRONICS INC. 

Accel 900 

Multitech Electronics’ Accel 9(X) (first 
reviewed in “AT Alternatives: Extra 
Features and Cheaper, Too,” PC Maga- 
zine, Volume 6 Number 3) is a solid ma- 
chine that is functionally equivalent to 
the IBM PC AT, with a laundry list of ex- 
tra features. It has the same standard con- 



Accel900 
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figuration as many of the other AT com- 
patibles reviewed here: 512K bytes of 
RAM. combination floppy/hard disk 
controller card, keyboard, and 1.2- 
megabyte floppy disk drive. It also in- 
cludes a high-resolution monochrome 
monitor, MS-DOS 3.2, and PC-Write, a 
popular word processing program. 

Inside the Accel 900 is a conventional 
layout that includes eight expansion slots 
(two 16-bit and six 8-bit), one full-height 
drive bay in the center, and three half- 
height bays stacked on the right, ar- 
ranged exactly like the IBM PC AT. 

The design of the 97-key keyboard 
falls between the new AT style and the 
old PC-XT style, with function keys on 
the left and separate cursor control keys. 

The Accel 900 is a fine machine over- 
all. It can be a good investment in desk- 
top data processing for an individual or a 
whole department. 

PC DESIGNS INC. 

PC Designs ET-286i 

The PC Designs ET-286i (first reviewed 
in “AT Alternatives: Extra Features and 
Cheaper, Too,” PC Magazine, Volume 
6 Number 3) appears strikingly similar to 
the IBM PC AT. Standard equipment in- 
cludes 5I2K bytes of RAM, a PC AT- 
style keyboard, and a 1 .2-megabyte flop- 
py disk drive. At $3,145 for a configura- 
tion that includes a Princeton Graphics 
Max- 12 monochrome monitor and a 30- 



PC Designs ET-286i 


■ The ET=286i’s most 
interesting feature is 
the unique configuration 
of memory chip sockets. 


megabyte hard disk, the ET-286i holds 
its own in the cost competition. 

The ET-286i’s most interesting fea- 
ture is the unique configuration of memo- 
ry chip sockets on the motherboard, 
which are capable of handling 1 -megabit 


dynamic RAMs. This type of mother- 
board allows up to 4 megabytes of RAM 
for Xenix, UNIX, and other multiuser 
operating systems. You can toggle the 
lO-MHz clock speed down to 8 or 6 MHz 
by hitting Ctil-Shifit- Alt-Del. 

Two 16-bit and six 8-bit expansion 
slots fill the chassis, and all of them are 
full AT height. A wealth of ports, two 
parallel and three serial, are also stan- 
dard. A wide variety of hard disk storage 
options are available, including high-per- 
formance disks fiom Core. 

The ET-286i outperforms the IBM 
PC AT and comes with a moderate pack- 
age price tag. Although it could use a lit- 
tle more attention to detail, it remains a 
likable and hardworking system. 



BMFACT FILE 



ALRPC2E/10MHZ 

Accd900 



Advanced Logic Research Inc. 

Muldtech Electronics Inc. 



lOChrysterAve. 

1012Stewart Dr. 



Irvine. CA 92718 

Sunnyvale, CA 94086 



ai4) 581-6770 

(408)773-8400 



List Price: Including dis(day, adapter, and 

listPrice:With512K RAM, 1.2-Mbyte 



hard disk. $2,995. Base model. Si .545. 

floppy disk drive, DOS 3.2, Heicules-com- 



In Short: An 80286-based PC-XT com- 

padbie monochrome monitor and adapter. 



patiUe with two PC AT-style 16-lMt expan- 

rauldfunction board, and two parallel and 



skm slots, three 8-bit slots, PC AT-^)^ 

two serial ports, $2,395. With 30-Mbyte 



hard disk, and 10-MHz performance. 

hard disk. $3,295. EGA monitor. $599. 



CIRCLE f74 ON READER SERVICE CARD 

1b Short: A turnkey 10-MHz PC AT pack- 




that’s made by Taiwan’s largest com- 



Epson Equity in Plus 

puto^ manufacturer. 



Epson America Inc. 

CIRCLE tn ON READER SERVICE CARD 



Computer Products Division 




2780 Lomita Blvd. 

PC Designs ET-286i 



Torrance, CA 90505 

PC Designs 



(213)539-9140 

2500 N. Hemlock Ciick 



List Price: Base model with 640K RAM. 

Broken Arrow, OK 74012 



$2,695. With 40-Mbyte drive, $3,895. 

(918)251-5550 



Monitor mid adapts* card not included. 

List Frio: With 1 Mbyte RAM, 1 .2- 



In Short: A (hiee-speed (6-, 8-, and 1(^ 

Mt^ floppy monochrome monitor 



MHz, all with one wait state) PC AT com- 

and adapter, DOS 3.0orlater,$2.400. 20- 



patible with a hard disk drive controller as 

to 80-Mbyte hard disks from Senate, 



standard equipment. Excellent flexibility 

Core, and Priam, $579 to $2,995. Prince- 



and interesting ui^rade possibilities. It's 

ton Graphics HX-12 color monitor, $325. 



priced aggressivdy. 

NEC Multisync monitor, $550. 



CIRCLE SnON READER SERVICE CARO 

In Short: A 10-MHz (one-wait-state) AT 




compadble that also operates at 6 or 8 MHz 




with no wait states and is sold as a turnkey 




syston. 




OnCLE en ON READER SERVICE CARD 
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■ 10-MHz COMPUTERS 


from all the competition (including IBM). 
Called SmartVU. the extra indicators in- 
clude a four-segment alphanumeric dis- 
play and a set of LED chase lights. The al- 
phanumeric display gives an amazingly 
accurate readout of diagnostics during 
power-up. duplicating the monitor dis- 
play. The LED lights monitor system in- 
terrupts. 

As is increasingly becoming the prac- 
tiee in the AT-compatibles industry, the 
setup program for the 286-10 is built into 
its ROM firmware. The various rou- 
tine.s — which include hard disk head park- 
ing. defeating memory parity checking, 
and switching olT the scanning red lights of 
the SmartVU panel in addition to nonnal 
setup — can he activated within most appli- 
cations by pressing the Ctrl. All. and Enter 
keys simultaneously. 

A display and adapter are not included 
in the 286-10 standard conllguralion. The 
evaluation unit was equipped with a PC's 
Limited EGAds! board, an enhanced 
graphics adapter. 

The keyboard that came with the 286- 
10 was manufactured by Maxi-Switch and 
confonned exactly to the original PC AT 
keyboard layout. Ten function keys were 
arrayed on the left; the Shift and Enter keys 
were appropriately enlarged; and indica- 
tors were provided above the combined 
numeric/cursor keypad at the right side. 
The touch proved very gcxxl. with a posi- 
tive over-center feel but little audible feed- 
back. While it weighed substantially less 
than the IBM keyboard (what dixtsn't'.’). 
typing on it was pleasant. 

SUPPLIES LIMITED Time may be 
running out for the 286-10. however. PC's 
Limited, which makes 8-. I0-. l2-.and(in 
ultra-limited quantities) 16-MHz AT com- 
patibles. appears to be phasing out (or at 
least down) the lO-MHz 286-10 and push- 
ing the 286-12. If you want less speed, it 
will cost you more. A sales representative 
at PC's Limited explained that while sev- 
eral package deals that include a monitor 
and hard disk are available for the fimi's 8- 
and 12-MHz computers, the 286-10 will 
cost over $3,800. However, an equally 
equipped 286-12 (which can be throttled 
back to 6 MHz if compatibility requires) 
will cost only $3. .‘>9.3. 

Nevertheless, the PC's Limited 286-10 


proved to be an affordable and compact 
AT alteruative. well made and essentially 
quirk-free. The SmartVU will help you tell 
a erashed computer from a program that 
works in mysterious ways, and it should 
alleviate most of your fears of mail-order 
support. While PC's Limited customers 
had rixky experiences a year or two ago. 
the company has done a lot of growing up. 


PROTEUS rECHNOLOflY C ORP. 

Proteus Technology 
286 Standard 

Custom-made to your order is how Proteus 
Technology Corp. offers its prixlucts. Call 
the company and tell it the options you 
want, and its staff will assemble a comput- 
er to match, bum in the complete system 
(not just the system board), and send it to 
you with a 30-day money-back guarantee. 
15-month warranty, and 60 days of free 
on-site service through Computer Mainte- 
nance Corp. 

The starting point for all its systems, in- 
cluding the Proteus Technology 286 Stan- 
dard. is an Applied Computer Solutions 
(ACS) system board equipped with an 


80286 microprocessor running either at 10 
MHz with one wait state, or at 6 or 8 MHz. 
with none. For $200 extra, a stepped-up 
miKlel. the 286-10-0. will add zero wait 
state performance at 10 MHz. 

Unlike most AT compatibles, the ACS 
board is crammed with discrete compo- 
nents instead of just a handful of VLSI 
chips. A socket is available for installing 
an optional 80287 math coprocessor. The 
evaluation system had a lO-MHz 80287 
with a small printed circuit board of high- 
speed support. 

One megabyte of RAM is contained on 
the system board in four banks of nine 1 00- 
nanosecond 2.56K-bit memory chips. All 
of the chips are stK'keted in oversize sock- 
ets that will accommodate megabit memo- 
ry chips (when they become widely avail- 
able) to push system board memory 
capacity up to 4 megabytes. Even more 
RAM. up to 16 megabytes, can be added 
with expansion boards. 

Also built into the system board are 
three serial and two parallel ports. The se- 
rial ports use PC-XT-style male DB-25 
connectors installed in the back panel to 
conserve expansion slots. The parallel 
ports arc equipped with IBM-standard fc- 



Thc Prtileus 
ftrluuthi^y 
SicintiarJ eiyhl 
expamhm sit its ami a 
wealth if parts: three 
serial ami twa parallel. 
One internal fall-heiftht 
ami twa e.xternal half- 
heittht drive Itays are 
availahle. TheNtX' 
MuhiSym nianitar is 
aptiamd. 
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Monographics 
Systems 

All monographics systems include a 
high-resolution monochrome graphics 
adapter board and a twelve-inch 
amber monochrome monitor. 


$1035 


Intel 80286 processor runningat lOMHz, switch 
selectable to 6MHz 
Phoenix BIOS 

512KB RAM expandable to 1 MB on system board 

1 .2MB diskette drive 

Dual diskette drive/fixed disk controller 

AT-style keyboard 

Clock-calendar with battery backup 

200- watt power supply 

Illustrated installation and operations manual 

With 20MB Seagate 

fixed disk drive. 65ms access time S>1335 

With 30MB Seagate 

fixeddiskdrive.40msaccesstime S1635 

With 42MB MiniScribe 

fixed disk drive. 28m5access time $1695 

With 70MB MiniScribe 

fixed disk drive. 28ms access lime $1935 


EGA Systems 


With 20MB Seagate 

fixed disk drive, 65ms access time 

With 30MB Seagate 

fixed disk drive, 40ms access time 

With 42MB MiniScribe 

fixed disk drive, 28 ms access time 

Wi th 70MB MiniScribe 

fixed disk drive, 28ms access time 


Memory and 
Math Coprocessors 
256KChips(150ns)...S29 
256K Chips (1200$). . .$35 
Intel 80287-8 
math coprocessor. . .$269 

Diskette Drive 
360KB diskette drive for 



$1535 

All EGA systems include an 
enhanced graphics adapter video 

$1835 

card and a fourteen inch high-resolution 
EGA color monitor. 

$1895 

With20MBSeagale 

fixeddisk drive, 65msaccesstime $1935 

$2135 

With 30MB Seagate 
fixeddiskdrive,40msaccesstime $2235 


With 42MB MiniScribe 
fixeddiskdrive.28msaccesslime $2295 
With 70MB MiniScribe 
fixed disk drive, 28ms access time $2535 


AT I/O Board 
Communications support: one 
serial and one parallel port. . .$75 


AT Multifunction Card 
OK expandable to 2MB, one serial 
port, one parallel port, onegame 
port.. .$159 



your IMS-286. . $109 


r T*rtis: No »uKh4» ior crrdil card ordrn lMa»tcrCard and VISA). COD thjpmrnti (caahim 
> ctwcki at no adoillonal coat. We accept purchaie oickn from Fortune 500 companiei. 
) Univemimand Inatiluliona 


i Shipping; Frae fully inaured. UPS ground chipping in continental U S. A on all producH 
> r>c^ HP LacerPrintercladdSWI Two^ychippingavaiUblefe«tnchargrappl<ni 


f Warranty: IMS producU have a one year limited warranty (part* and labor included, chipping 
I not included) Brand name produrtc have a 30 day IMS warranty Manufacturer warranty may 
I aUo apply 


ToOrderCallToll Free: 

800 - 247-3084 

For Product Information 
& In Texas Call: 

512 - 250-8271 
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1633 Babcock. Suite 424 San Antonio. Tx. 78229 


Copyrighted mater-i 
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■ Proteus Technology’s 
286 Standard should be 
capable of yeoman 
service as a turnkey 
system. It ran all of our 
test software and DOS 3.2 
without a hitch. 


male DB-2S connectors installed in two 
expansion-card retaining brackets. The 
three serial ports are configured as COM 1 , 
COM2, and COM3, the last of which is 
not supported by DOS or most PC soft- 
ware. All ports are plainly labeled with 
their DOS designations on the rear panel of 
the 286 Standard. 

The ACS system board includes con- 
nectors for eight expansion slots, two of 
which use the PC-XT-style 8-bit data bus. 
and the rest use the full 1 6-bit bus of the PC 
AT. One of the (electrically) wider slots is 
devoted to a combined floppy/hard disk 
controller on a 5-inch-long short card 
made in Japan by National Computer. In 


FACT FILE 


Proteus l'echnoloK> 286 Standard 
Proteus Technology Corp. 

377 Rie. 17 

Ha-sbmuck Heights. NJ 07604 
(201)288-8629 

List Price: With 1 .Mbyte RAM, one 1.2- 
Mbytc floppy disk drive, one 360K-byte 
floppy disk drive. $2,195. 30-Mbyte hard 
disk, $389. 44-Mbyte hard disk. $595. 80- 
megabyte hard disk (used as a server), $995. 
14-inch high-resk)lu(ii>n monochrome moni- 
tor. $159, RGB monitor. $345. Quantity dis- 
counts are available for NEC MuttiSync 
ntoniUtr. $585. 

Requires: IX)S 3.0 or later. 

In Short: A custom-made tO-MHz (one- 
wait-siate) AT compatible that also operates 
at 6 or 8 MH/ with no wait states. 

CinCLEaWONRfADER SERVICE CAHO 


typical 286 Standard configurations, one 
of the 8-bit slots will be given over to a dis- 
play adapter board. 

The chassis is a close match to that of 
the IBM PC AT. Color and styling are 
nearly identical, including the small con- 
trol panel in the upper left that has a system 
lock as well as disk activity and power in- 
dicators. 

As with the standard PC AT design, 
two disk expansion areas are available to 
the user: an internal full-height disk drive 
bay and a bay on tbe right with room for 
three half-height devices, giving front- 
panel access to the top two. 

Standard equipment in the 286 Stan- 
dard includes a 5'/4-inch, high-density 
( 1 .2-megabyte) floppy disk drive in the top 
slot and a Sl4-inch, double-sided, double- 
density (360K-byte) disk drive under- 
neath. Several hard disk options are avail- 
able. The evaluation system was equipped 
with a Seagate ST-4038 30-megabyte full- 
height hard disk that proved to be a good 
match for the overall performance of the 
system. 

The power supply, located at right rear 
is an Astec 200-watt model. 

As with most AT compatibles, system 
configuration information is stored in 
CMOS (complementary metal oxide semi- 
conductor) memory. This tiny block of 
memory and the built-in time-of-day clock 
are kept fresh by a lithium battery that is at- 
tached inside the rear panel of the 286 
Standard by a Velcro pad. 

Configuring the 286 Standard requires 
running a setup program that is contained 
in the BIOS firmware (which bears a Pro- 
teus copyright on the chip). The setup pro- 
gram can be started at any time after boot 
up by pressing a combination of four keys. 

Underneath the Proteus label of the 
keyboard accompanying the 286 Standard 
is the name (Juimax. Its 84 keys are laid 
out in the same pattern as that of the origi- 
nal IBM PC AT keyboard, although its 
styling is a bit more square. Its touch is 
positive but linear and lacks both tactile 
and audible feedback. It’s satisfactory but 
not outstanding for typing upon. 

Tbe Proteus documentation appears 
aimed at the beginner. It starts with com- 
puter fundamentals and is clearly written, 
but lacks the depth of technical detail a 
more demanding user may want. 



E D I 1 O R ’ S 
■a C H O 1 C E 


• Accel 900 

• AST Preiniufn/286 



The nine KTMHzAT compatibles 
included in this review carry a si^- 
nificantly lower FUD (fear, uncer- 
tainty. doubt) factor than the 12- 
and 16-MHz machines we reviewed 
in the last issue. Although some 
speed demons will continue to scoff 
at W-MHz machines when 12-MHz 
mu'hines are readily available, 
sometimes at an equivalent price, 
full compatibility is a real issue and 
it shouldn't be ignored. The comput- 
ers in this group presented no com- 
patibility problems at all: the same 
cannot be said for every I2-MHz 
computer and certainly not for every 
l6-MHz machine. 

When fit and finish count, be pre- 
pared to pay at least $2,500, at 
which price both Multitech Elec- 
tronics' Accel 900 and the AST Pre- 
mium/286, from AST Re.search, 
seem appealing. As a turnkey sys- 
tem, the Accel 900 is the less-e.xpen- 
.sive alternative (but not by much) 
and features an exemplary key- 
biHird and monitor. However, the 
Premium/286 is without a doubt the 
best-l(H)king and best-performing 
system with a lO-MHz rating, its 
quality makes its price a bargain. 




The 286 Standard should be capable of 
yeoman service as a turnkey system (al- 
though the evaluation unit we reviewed 
lacked an FCC certification sticker). It ran 
all our test software and DOS 3.2 without a 
hitch. The custom-manufactured approach 
and availability of on-site service make it 
an excellent choice for someone who 
wants to configure his own system without 
messing around with the intricacies of 
matching hardware. SIS 


Winn L. Rosch is a coniribuling editor of 
PC Magazine. 
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Introducing Harvard 

Tbtal Project Manager II. If you have to move 



puter. HTPM II’s unique graphic 
Work Breakdown Structure lets you identify all your 
project’s tasks entirely on-screen. From there, it’s easy 
to optimize your project’s plan through a program- 
generated PERT chart. 

Or, if you prefer, you can create or manage your 
project in the PERT chart, Gantt chart or HTPM 
IPs own Task List format. 


With HTPM II, managing resources has never 
been easier. When you’re juggling several projects, 
you can track alkxsitions across all jobs and be instandy 
alerted to over-commitments. Automatic resource 
leveling easily resolves complex conflicts, too. 

HTPM ll also clearly displays actual vs. planned 
and baseline information on-screen, to help evaluate 
costs and scbeduling. 

And, for presentation-quality reports, HTPM II 
supports an expanded list of peripherals, including 
tbe HP Laserjet and many plotters. 

So for better planning, scbeduling, controlling and 
reporting, choose HTPM II. Because with Harvard 
Total Project Manager, the sky’s the limit! 

For a free trial size diskette call 1-408-848-4391. 
For upgrade information call 1-800-2S5-5S50. 

Graduate To 

HarvardTjtal PROjEc^r Manager II. 

Runs on IBM XT with hard drive and MS DOS compatibles. Software 
Publishing Corporation, RO. Box 7210, Mt. View, CA 94039-7210. 







ATronics 

^ International Inc. 

TOc "Delates ^dvOMced ^ ^ c cA ttaU^t f 


1830 McCandless Dr. Milpitas CA 95035 USA 
(408) 942-3344 TLX: 510-600-6093 FAX: (408) 942-1674 


Unretouched frozen 
video image in full 
color. Captured with 
ATronics' Professional 
Image Board. 


SPEanCATlONS 


VIDEO 

CAMERA 


MONITOR PRINTER 


Professional 

Image 

Board 


The new Professional Image Board is a PC board which 
allows an ordinary home video camera (color or black' 
and-white) to be plugged into an IBM personal computer 
or IBM compatible. Now, live, fast action scenes can be 
instantly captured in full color and frozen. The frozen 
pictures can be computer enhanced feature by feature and 
stored on a floppy or hard disk. The frozen pictures can 
also be traitsmitted to any remote computer in the world 
via modem. The Professional Image Board also allows 
you to perform cut and paste operations with most 
popular software. 


• Resolution 512 x 256 capable 
Of 32K different colors 

• Adding text on the captured 
picture 

• Mixing external image with 
internal image in live mode 

• Image captured by PIB can be 
displayed on EGA monitor 

• Adapter available for European 
standard TV 


• Works with IBM PC/XT/AT or 
compatible 

• Capture one picture in 1/60 
second from standard NTSC 
signal source (Regular video 
camera. VCR. etc., or RGB 
camera) 

• Shows picture on analog 
monitor or TV 
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Know Now! 


Know Why! 

NewViews manages your accounting with a single consistent 
approach. One program, one manual, one price. No separate 
m^ules! 

Know How! 

NewViews is accounting you can understand. You can see what 
you're doing, in real time. You no longer need modules, batches, 
journals, trial balances, charts of accounts, or systems flow 
diagrams, and you never have to close the books. 

Know Now! 

To understand NewViews, reach for the phone. The illustration 
above is all you need to see how NewViews works and why it is 
completely different from all other accounting systems. When 
you understand, your search will be over. 


See NewViews in Action! 

Call (416) 923-4567 to reserve seats for a free seminar. They are 
ideal for evaluation, orientation and training. 

System Requirements 

NewViews runs on IBM and compatible personal computers. It 
requires a hard disk, 256K RAM, any monitor, and E^S 2.0 or 
later. Information can be imported and exported to other popular 
software packages. Companies, reports, accounts, transactions, 
branches, departments, etc., are limited only by your disk. 
NewViews is not copy-protected. 

NewViews! 

Complete Financial Accounting for $695.00 
Q.W.Page Associates Inc. (416) 923-4567 



SCHEDULE OF FREE SEMINARS - MARCH 23 THROUGH MAY 29, 1987 

ATLANTA Apr. 8, May 6. May 20: BALTIMORE Apr. 3: BOSTON Mar. 23. Apr. 10, Apr. 21. May 11: BUFFALO Apr. 9; CHICAGO Mar. 30. Apr. 22. May 4: 
CINCINNATI Apr. 2. May 8; CLEVELAND Apr. 7. May 12; COLUMBUS Apr. 3: DALLAS Apr. 3. Apr, 23. May 11; DENVER Mar. 24. Apr 29. May 20; 
DETROIT Apr. 8. Apr. 21. May 13: FRESNO Apr. 7. May 12; GREENSBORO Apr. 1. Apr. 30. May 28; HARTFORD Apr. 23. May 13: HOUSTON 
Mar. 30. Apr. 21. May 15; INDIANAPOLIS Apr. 1. May 7; JACKSONVILLE May 4. KANSAS CITY Mar. 23. Apr. 27; LONG ISLAND Apr. 6. May 22: 

LOS ANGELES Apr. 8, Apr. 22. May 14; MEMPHIS Apr. 6. May 8; MIAMI Mar. 23, May 1; MILWAUKEE May 5: MINNEAPOLIS Mar. 20. Apr. 24; 
MONTREAL Mar. 24. May 12: NEW ORLEANS Mar. 27. Apr. 27. May 18; NEW YORK Mar. 25. Apr. 7. Apr 24. May 14. ORLANDO Mar. 20; 

OTTAWA Mar. 23. May 11, PHILADELPHIA Mar. 27. Apr. 27. May 25; PHOENIX Mar. 23. Apr. 20; PITTSBURG Apr. 6. May 11; PORTLAND Mar. 31. May 4. 
PROVIDENCE Apr. 9; SACRAMENTO Apr. 24; SALT LAKE CITY Mar. 25. Apr. 27. May 22; SAN ANTONIO Apr. 1, May 13; SAN DIEGO Apr. 10. May 15; 
SAN FRANCISCO Apr. 6. Apr. 30. May 11. May 29; SAN JOSE May 26: SEATTLE Apr. 1. May 5: ST. LOUIS Mar. 27. May 1; TAMPA Mar. 25. Apr. 29; 
TORONTO Mar. 26. Apr. 16. May 7. May 21; VANCOUVER Apr. 2. May 7; WASHINGTON Mar. 30. Apr. 28. May 26. 
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IAN 

Dream 

Come 


Easy & Affordable 

Other networks have been known to 
cause nightmares. But now. EasyNet is 
a networking dream come truel EasyNet's 
straightforward approach and simple DOS 
commands provide CONNECTIVITY not 
confusion. 

EasyNet saves you valuable Time 
& Money by providing these dream like 
features. 

• Easy installation program 

• Easy growth from 2 to 200 stations 

• Direct PEER-TO-PEER network 

• No dedicated file or print servers! 

• Sharing of all disks & periphials 

• Complete Printer Spool/Queue Control 

• Prices from $89 per node 

• NetBIOS compatible 

EasyNet II Software only network: 

• Uses existing RS232 ports 

• Expandable to EasyNet 116 

EasyNet 116 High speed network: 

• High speed communications port 

• Twisted pair wire with speeds to 2 Mbps. 

Special starter kits are available at 
a dream-like price of $169. 



To order call or write: 

EasyNet Systems Inc. 

4?33 VSage Centra Coun 
Uisscssauga Omano Canada L4Z ISZ 

In the US 1-600-387-3207 
orcall 1-416-273-6410 


Dealer & OEM inquiries welcome. 

Nint 

Conptnv 

Addrau 

C.tT 

Sitra Z'P 

SlpMlWC 
C«d N« 

(ipiry Otil Amount 

Visa. Mastercharge or American Express 
and of course good old cash. 
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■ BACKUP SOFTWARE 





FAST, FREE, AND EASY 



PC Magazine’s own BAC.COM beats DOS in handling 



routine backup chores. 




Tf you measure your backup needs in 

mand, BAC.COM keeps your backed- 



J.terms of 10-megabyte files and hard 

up flies DOS-readable and supports the ♦ 



disks that harbor I.SOO subdirectories. 

and ? DOS wildcard characters. Going 



you’re sure to go for one of the large- 

COPY one better, it lets you easily con- 



scale backup utilities that Winn L. Rosch 

tinue the backup on a new floppy disk 



reviews in this issue. But if you need to 

when your target disk is full. Plus BAC 



handle those nagging little backup chores 

.COM sidesteps another COPY draw- 



so that you’ll never find yourself in a de- 

back: it won’t make the mistake of over- 



bilitating my-data-disappeared funk — 

writing a file that has a more recent time- 



you’ll cheer the simplicity and ease of 

/date stamp with an older version. 



use of PC Magazine's own BAC.COM. 

In a word, BAC.COM is super — and 



BAC.COM, a backup program by 

it’s free. You can download the handy 



contributing editor John Dickinson, does 

program by modem from the PC Maga- 



the job for simple backup tasks, improv- 

zine Interactive Reader Service, It’s also 



ing on the slow, flawed EXDS BACKUP 

included with The PC Ulilities, Volume 



program. Taking a cue from one altema- 

1 , available from PC Labs. 



live to BACKUP, DOS’s COPY com- 

— Craig L. Stark 


CUTTING TOO DEEP These time-sav- 

could detect and correct such errors, re- 

ing techniques can be very effective; in 

storing everything perfectly even from a 

some cases they cut backup time by a fac- 

disk gone bad. 

tor of 20. Reliability is another matter. 


however. In the all-out effort to shave 

BIGFILE AND SCATTER The test set- 

backup seconds, some programs forgo the 

up was relatively simple. We used an 8- 

safeguards that help maintain disk integri- 

MHz AT compatible with a standard 20- 

ty. The most unexpected result in testing 

megabyte AT-style hard disk drive 

this software was the peril in which some 

manufactured by Computer Memories 

of the programs may leave your data. Sev- 

Inc. (a particularly apt test bed given the 

eral of these backup systems had difficulty 

CMI disk’s propensity to die in early PC 

restoring from floppy disks data that had 

ATs). The hard disk’s rated average access 

been written only minutes before. 

time is 40 milliseconds; this particular unit 


Of particular interest was the manner in 

clocked at 43.3 milliseconds. To back up 

which various programs dealt with disk er- 

the hard disk, we used a 1.2-megabyte 

tors, A few gave no warning that some- 

floppy disk drive, A Western Digital 

thing might be wrong with a disk — even 

WD 10002 combined hard and floppy disk 

when the program formatted the disk dur- 

controller governed both disk drives. Be- 


ng the backup process — and proceeded to 

fore the backup session was started, we 

use all sectors, bad or not. Better programs 

formatted our floppy disks, using either 

detected such errots during the backup and 

DOS or the format utility included with the 

rejected the defective disks. The best de- 

particular backup system. ’The results thus 

tected the errors, marked the bad sectors, 

reflect the fastest backup possible with 

and continued without a hitch — albeit with 

each system. 

less capacity on the defective disk. The 

Testing involved backing up two differ- 

same was true during the restoration prt)- 

ent hard disk environments: Bigfile, con- 

cess. When some programs detected disk 

sisting of one file exactly 10 million bytes 

errots, they called a halt to the restoration. 

long; and Scatter, a hierarchy of 1,578 

leaving no way to salvage anything from 

subdirectories, each filled with two files 

the bad session . On the other hand , the best 

2,048 bytes long. The former is an ex- 

of the lot. Core International’s Corefast, 

treme case of a system based on a few large 
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Every laser user's love story by SoftStyle’s RAM resident hero. 


Printworks^ for Lasers 
takes command 

Release the power held prisoner in your 
laser primer. Printworks for Lasers arms 
any IBM PC software with the sttength to 
select typefaces and styles, merge text and 
graphics, download fonts and more. All 
with one simple pop-up menu. 

Crack the code 

Esc the bonds of complex codes and DOS 
commands needed to change fonts, switch 
printeis, set margins and more. Now, just 
one or two little keystrokes will do. And 
on-call Epson and IBM Graphics printer 
emulation means you can use virtually any 
application with your laser, from Wordstar 
to Display Write 3, PC 
Paintbrush 
to Lotus 
1-2-3. 


want to 
get maximum use out of 
your LaserJet Plus, Printworks [for Lasers] 
is a must." Keith Thompson, 

LnfoWorld, December 2, 1985. 

Blow up a chart 

Or reduce it. Printworks for Lasers' Power 
Printing™ lets you insert simple typesetting- 
like commands in text, meiging any 
graphic into your document, even adding 
typefaces and styles not supported by your 
word processor or spieadshcct. 



Medals of Honor 

Awarded for distinguished service to the 
HP LaserJet family, Canon LBP-8 A1 and 
A2, NCR 6416 and Xerox 404 5CP laser 
printers: 

"Printworks for Lasers; The best of the 
setup utilities .. ."Ted Nace and Michael 
Gardner, LaserJet Unlimited, 1985. 

V . . Printworks for Lasers, from SoftStyle, 
is simply dazzling." Jim Seymour, PC 
Week, January 7, 1986. 

"The menu is simple and complele: 
everything you might want to do to pur 
laser printer is handled here." Paul Pease, 
Business Software, December, 1986. 

An officer and a gentleman 

RAM resident, Printworks for Lasers gives 
you full control over your laser from 
within any application with ease. It co- 
exists gncefully with SideKick, Windows 
and other RAM resident programs you 
might have on duty. Just M25. 

Enlist your dot matrix printer too 

Printworks for Dot Matrix is the complete 
dot matrix printer setup utility. Easily sets 
print modes: condensed, emphasized, and 
more. Simple Pivot Printing™ makes extra 
wide Lotus 1-2-3 and Symphony spread- 
sheets print sideways down the page. Non- 
RAM lesident, it comes with ten fonts, a 
font editor to cieate your own characters, 
and menu driven control lets you download 
fonts with ease. The possibilities go on and 
on. So docs the list of over 50 popular dot 
matrix printers supported. Only >75. 


Essential Software™ 

When you marry into SoftStyle's family of 
utilities, you inherit ease of use, power, 
speed, and expandability. 

Discover how much better your applica- 
tions can work. Our software is so basic and 
critical to performance, your computer will 
feel sluggish and incomplete without it. 

We call it Essential Software. 

You’ll call it indispensable. 



Get hitched quick 

Call 1-800-367-5600 to order. 30-day 
Money-Back Guarantee on diiea orders. 

If within 30 days you find that the produa 
does not perform in accordance with our 
claims, c^ us and we will gladly arrange a 
refund. 

SoftStyle, Inc, 7192 Kalanianaole Hwy., 
Suite 205, Honolulu, Hawaii 96825. 

Phone: (808) 396-6368. 

Buy SoftStyle products at quality dealers 
who carry Essential Software. 



SoftStyle* 


SofiSiyle and Primworlu arc regutered tradcfflirks and Power Priming. Pivot Priming and Eueniial Software arc tradcmarlu of SoftStyle. Inc IBM and OisplayWriie 
arc rcgUiered trademarks of Imemational Business Machines. Corp. Epson is a registered irademaric of Epson America. Inc Hewlett-Packard, HP. and LaserJet are 
trademarb of Hewlett-Packard Company Lotus. 1-2-) and Symphony are registered trademarks of Lotus Corporation. PC Paintbrush is a indemark of 2-Soft Corporation 
Wordstar is a registered trademark of MicroPro Inc Canon. NCR and Xeroa are trademarks of their respective companies G 196'^ SoftStyle. Inc 
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files; the latter, a system made up of many 
small files and subdirectories. Results in 
actual systems should fall between the re- 
sults for these two. 

Note that the results obtained will not 


Everyone knows printers are expen- 
sive, especially laser printers. Ana most 
of the time, your printer just sits there 
wailing for sometning to da 
BUfIaLO products has unveiled 
the intelligent way of keeping your 
printers employed full-time. . .with the 
newest addition to our line of intelli- 
gent buffers, the SX model. 

The Buffalo SX features 10 total in- 
put and output ports, combining both 
serial and parallel interfacing, giving 
you total flexibility to arrange your 
resource network. 

You can have up to 7 PC's sharing 3 
output devices (printers, laser printers, 
modems, plotters, etc.), 2 PC's sharing 
8 output devices or practically any 
combination in between. 

Some of the outstanding features 
include: 

* 256K dynamically allocated buffer, 
user upgradable to 1024K. 


reflect the backup times to be expected 
from a PC system, because of the higher 
processing speed of the AT, the faster data 
transfer rate of its floppy disk drives, and 
the wider, 16-bit data channel connecting 


• Daisy-chain up to 9 units to expand 
your network. 

• Simultaneous input by up to 3 
users at a time. 

• Individually configured serial ports 
for automatic protocol/baud rate 
and parallel/serial conversation. 

• Battery backup to store setup con- 
figuration. 

We are so sure you’ll like what you 
get in the new Buffalo SX Buffer, we 
are offering a No Questions Asked 
45-DAY-MONEY-BACK Guarantee 
along with our 1-year warranty. 

And the best part is the price. . 

only $695 

BUR^LO 

PRODUCTS 


the AT disk controller to the host system. 
The rank-order relationship among the 
various programs’ performances should be 
the same, however, because the speedup 
techniques are equally effective for both 
systems. 

Backup times will also vary depending 
on the number of disk buffers specified in 
the host system’s CONFIG.SYS file. For 
instance, with BUFFERS=2, Faslback 
required more than 88 minutes to back up 
Scatter; with BUFFERS =20, it needed 
about 6 minutes. For the sake of fairness, 
we tested all programs with BUFF- 
ERS=20, even if their automatic installa- 
tion routines set a different figure (they 
varied from l6To40). (If you do not have a 
buffers statement in your CONFIG.SYS 
file, your system will default to either 2 or 
3 buffers, depending upon the computer 
and version of DOS you are using.) 

One variable could not be control- 
led — the time required to swap floppy 
disks. However, the same person (me) 
conducted all tests from the same chair in 
the same relationship to the disk drive, al- 
ways having a sufficient stack of floppy 
disks wailing. 1 timed several dozen disk 
changes and found the time for each to be 
within 1 second of 5 seconds. Thus, the 
variance in the time required for disk 
changes amounted to less than 1 percent of 
the total backup time. 

The following reviews are in alphabeti- 
cal order by product name. 

Backup Master 

Underlying the design of Intersecting Con- 
cepts’ Backup Master is the philosophy 
that you’ll make more backups if they are 
less boring and time-consuming. The 
$89.95 program seems designed for the ut- 
most in backup speed and succeeds amaz- 
ingly at meeting its aim. In addition to a 
DOS-compatible backup mode, it features 
a high-speed mode that’s claimed to cut 
backup time by a third, using, among other 
acceleration techniques, a proprietary disk 
format. 

In our tests, however, the high-speed 
mode sacrificed something more impor- 
tant — reliability. We couldn’t success^lly 
restore any high-speed backup of the Big- 
file environment, even after three different 
backup sessions. Each of these backups re- 


ual 1-800-345-2356 
In Catifornia. Call: (408) 279-2356 
Sales and Marketing. CSSL. Inc. 



2005 Devereux Drive • Burlingame, CA 9401 0-4645 
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Full-time 

Employment for your 
Laser Printer 
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warded us wilh a stack of lloppy disks that 
was purportedly security against the worst; 
yet even when we immediately tried to re- 
store Bigfile. the program reported data er- 
rors and halted the restoration. The same 
disks had worked when testing other back- 
up programs. Moreover, the errors ap- 
peared on different disks with each unsuc- 
cessful backup/re.storation cycle. 

Intersecting Concepts president Mark 
Graybill says that the high-speed restora- 
tion problem could have been the result of 
working on a non-IBM AT clone (al- 
though currently more than half of all com- 
puters sold arc non-IBM machines). He 
also said that Version 2 of Biwkup Master 
will be released srxrn and may resolve 
.some of the problems. 

High-speed restoration pnrblems aside, 
however. Backup Master is a friendly and 
convenient program with both menu-driv- 
en and command-based options. Choose 
the menus, and after you start the program 
you'll need only to select from among the 
various choices on the screen to make a 
backup. Odds are you won't even need to 
glance at the context-sensitive help sys- 
tem. A special setup menu allows you to 
configure the defaults so you don't have to 
wander through the whole menu system 
each time you run the program. Or another 
program option records each keystroke 
that you make. Later, you can use that re- 
cording to make backups automatically 
from the DOS prompt or from a batch file 
command. 

You can select any or all files to be in- 
cluded in or excluded from your backup. 


i ' • |4 

yIsBiFACT FILE 


Hackup \ta\lfr 
IntciNccimg Concepts 

fEn Thousand Oaks. CA 

JPj (S05)373'39(X) 

HmH I.Ul l*rice: SK9.95 
Ri*quirvs: 320K RAM. IX)S 2.0or later 
In .Short: A inullioptioned backup system 
u ilh lioth a IX).S-coinpalible mode and a 
high-speed mode of dtnibtful a*liabilit> . Not 
copy pn>tec!cd. 

•r '819 


Furthcmiorc. Backup Master gives you 
unusual control over DOS's file archive 
bit. You can use the bit to pick files to back 
up or not. then reset it or leave it alone 
when you're done. 

When using the DOS-compatible 
nnxie. you'll need a stack of preformatted 
double-density or high-density floppy 
disks. In high-speed imxle. Backup Mas- 
ter will either add its own special format on 
the fly, which imposes a substantial speed 
penalty, or reuse disks that have previous- 
ly been formatted on the fly. The program 
offers no option for prefonnatting floppy 
disks. 

For restorations. Backup Master gives 
you a similar plethora of options, includ- 
ing date-stamp-keyed overwriting of exist- 
ing files. As with nearly all backup pro- 
grams. it will completely re-create your 
original disk directory structure or merely 
restore a single file. A backup directory, 
the last file on the last backup disk, helps 
you find individual files for restoration. 

Corefast 

Originally designed as the operating soft- 
ware for a high-speed tape backup system, 
Cor^ast was adapted by its manufacturer, 
hard disk system integrator Core Interna- 
tional. to make a full-featured backup sys- 
tem that can use any standard DOS device, 
including floppy disks. The winning result 
is a $ 1 49 program with an unbeatable com- 
bination of virtues: speed, versatility, and 
reliability. 

Not only is Corefast much quicker than 
DOS, it offers more backup modes than 
any other package reviewed here. Floppy- 
disk-based backups can be made at either 
of two speeds: a slower. DOS-compatible 
mode that uses normally formatted (and 
readable) disks and a higher-speed mode 
that ups capacity modestly and kicks in 
much quicker performance. The high- 
speed mode requires specially formatted 
disks, however — and although you can 
format them on the fly. this increases back- 
up time to nearly that of the DOS mode. A 
utility function allows preformatting disks 
for high-speed backups. And unlike other 
utility programs (such as Pdisk, examined 
here) that reject an entire disk when an er- 
ror is encountered in formatting. Corefast 
merely marks bad sectors in the manner of 


DOS s FORMAT command. 

Like earlier Core International backup 
software, Corefast permits both file-by- 
file and disk image backups. And in addi- 
tion to standard file-by-file restorations 
(image restoration can be made only to 
disk partitions identical in size to the origi- 
nal), the program allows fdc-by-file resto- 
rations of image backups (limited, howev- 
er. to 250 files per restoration session). 

Corefast can be run in either command- 
er menu-driven mode. The latter relies 
heavily on function keys to select operat- 
ing parameters and gives context-sensitive 
help at the press of FI . The control hierar- 
chy here, which often requires an elaborate 
string of function-key presses, is probably 
the program's weake.st link. It is at its 
worst when prefomiatting disks for high- 
speed use. Instead of allowing you to en- 
code a whole stack of disks at once, it 
drops you back to the main menu after 
each disk and again makes you pick your 
way to the fomiat function. Of course, the 
menu-driven mode almost eliminates the 
need to glance at the unusually understand- 
able documenuition. Still, power users and 
other impatient people will probably prefer 
the command-driven mode. 

Both modes provide all of the various 
DOS backup options. You can select files 
for backing up by date, with the choice of 
before or after the given date, or by archive 
bit (which denotes whether the file has 
been changed since the last backup). Sub- 



F A C T 
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Corefast 

Ci>rc liucm;ttional 
7171 North Federal 
Hwy 

Btfca Raum.H. 33444 
997-6055 
I.iM Price: SI 49 
RequircN: 256K RAM. 
360K-b>'lc k>r 1 .2-Mbvle lloppy disk dnve. 
lX)S3.1orlaler 

In Short: A high-speed. Miliware-only. 
MKnu- and comnurul-drivcn system that 
makes filc-by-filc and image backups, as 
well as restorations Innn nearly any IX>S 
disk to any mher disk ( w nh stmK rcslnc- 
lions). Not copy protected. 

CIBCU 622 0NBEADCR;£RVIC£ CARD 
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directories can be searched at your option. 
A cataloging feature allows you to specify 
groups of files to be backed up (or re- 
stored) automatically. 

An additional utility puts your .system 
in a waiting mode to make backups at an 
appointed time. Because the wait program 
runs in the foreground, you cannot use 
your PC while it's biding its time. This fea- 
ture is useful primarily for backing up to a 
nonlloppy device, such as a tape drive or 
another hard disk. 

The Corefiisl system's reliability is en- 
hanced by an optional error-correcting 
pmtiK’ol and a verification procedure that 
ensure backup integrity. The former 
seemed to impose no penalty on perfor- 
mance and proved quite effective. When 
disk errors cropped up during a restora- 
tion. the program llagged them on-screen 
and. commendably. corrected them. The 
completed restoration was entirely error- 
free. 


While not the fastest backup program 
tested in this batch, Corefasi did make the 
quickest restorable backup, using its non- 
DOS high-speed mode. It also handled the 
Scatter directory hierarchy in both its im- 
age and file-by-file modes, although the 
latter required nearly twice as much time 
as did the quickest program (Backup Mas- 
ter). The price may seem high for a backup 
utility, but Corefast earns its tag with fea- 
tures and reliability. 


DSBackup Plus 

DSHoi kup Plus is Design SDltware’s ut- 
lenipi to improve on the standard DOS 
utilities. The program operates somewhat 
faster than DOS (although hardly three 
times as fast, as the manufacturer claims), 
will make backups on any DOS device, 
lets you squeeze files along the way if you 
desire, and costs S79.95. When making 
backups to floppy disks, the program esti- 


mates the number of floppy disks you’ll 
need before you start. Should you not have 
enough formatted disks on hand, you can 
format as many more as you need without 
leaving the program. 



FACT 


FILE 


DSBackup Plus 
Design Sultwarc 
1275 W. Rixfsevek Rd. 
#l(U 

West Chieugu. IL6U1H5 
(312)251-2225 
List Price: S79.95 
Requires: 256K RAW: 

In Sliorl: I wo programs in one, DSBackup 
Plus includes both a high-speed backup ulili- 
1 ) and one ihal's IX)S compalible. Nol copy 
protected. 

CIRCLE 621 ON TCACCR SERVICE CARD 
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DSBackup Plus operates either as com- 
mand driven (from the DOS prompt or in 
batch fdes) or as menu driven. You get all 
the expected file handling options, includ- 
ing subdirectory searches (with or without 
prompting for each directory) and fde se- 
lection by archive bit. The program can 
generate a hard-copy report of the entire 
backup session. It also offers on-line help. 

During testing, however, DSBackup 
Plus proved quirky and unreliable. For in- 
stance, as soon as we selected the subdir- 
ectory search option, the program started 
digging into the source disk to determine 
how much backup space it would need. 
With the Scatter environment on disk, the 
hunt lasted more than 2 minutes before the 
error message “Sorry, Maximum Number 
of Files Exceeded" popped on the screen. 
The documentation makes no mention of a 
file or subdirectory maximum. 

Furthermore, the Restore option was 
hardly trouble-free. Immediately after 


making an ordinary backup of Bigfile, we 
attempted to re.store the file. When a disk 
error came up on the second floppy disk, 
DSBackup Plus canceled the entire ses- 
sion. Had we been trying to restore our 
only copy of important files, we would 
have been sunk. Worse, the program left 
about a megabyte’s worth of hard disk sec- 
tors marked as in use but unattached to a 
file; they had to be cleared with CHKDSK. 
Although the program does provide a veri- 
fy option, and although other te.storation 
attempts from different backup sessions 
were successful, we would not feel safe us- 
ing DSBackup Plus while keeping only 
one copy of important files. 

The squeeze feature also proved of du- 
bious value. Selecting that option didn’t 
reduce the number of disks required to 
back up Bigfile. Moreover, the program 
incorrectly estimated the number of disks 
required, because its guess did not take 
into account the use of high-density disks 


(which it did when the squeeze option was 
not selected). 

Design Software also supplies a com- 
panion program called Speedbak that 
achieves much higher backup speed by 
abandoning the standard DOS disk format. 
Although we would guess that this fea- 
ture’s performance should be on a par with 
that of programs like Fastback, we 
couldn’t make a successful backup with it. 
Though we set the program to use high- 
density floppy disks and though the screen 
confirmed our selection, Speedbak treated 
our first test disk as merely double density. 
The program died on the second disk and 
could not be revived. 

If the manufacturer has an excuse for 
this behavior, it may be that we were using 
an AT compatible that was not compatible 
enough. Since the same machine func- 
tioned well with all the other programs, 
and since about 60 percent of PCs now 
sold are compatibles, we would regard 
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'■Ijy Rfdi. nationally luxwn comfnite cnnsultaiu tpecjaliisej In 
H IIk idationship brtwwi compclEni and people 


Wlieii you botiglil your la.ser printer you were pmiiiksed cri.sp type, 
improved graphics, speed and higher productivity. But you also got a 
new paper handling problem. Somebody — maybe you — is now a 
slave to the laser printer; adding paper, changing paper for fomis. 
forms for letterliead, letterlieid for something else. Or else you’re 
standing there, hand feeding envelopes, while all other production 
is halted. By adding a la-serFeeder from BDT you an expand the 
number of paper choices by two bins — plus envelopes. Install a BDT 
MultiFeeder and get six extra bins. Instead of one paper choice, you 
get up to seven. Wlien you need envelopes, tliey're simply another 
keyboard command. Both the Ij-serFeeder and MultiFeeder come 
with Flipper, a hlglt capacity devia' that adlates output face down. 
You iKiught your laser printer for quality and convenience. Now you 
an have even more — 25 to 75 percent more production. Now you 
an make your laser printer keep its word. 

BDT I’riKlucts, Inc. 17152 Armstrong Ave., 

Irvine, ('A 92714 714/660-1.586 

BDT Has Designs On Your Laser Printer 


800-FIND-BDT 

8(K)-346-3238 
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such an explanation as unconvincing. 

The DSBackup Phis distribution disk 
also includes a rather unusual addition: a 
demo backup program that can be copied 
and distributed free — and legally. The 


demo contains all the backup features of 
Speedhak but none of its restoring abilities. 
The idea is intriguing. With the free pro- 
gram you could make backups as long as 
you want; you'd need to pay only if the 


Is your data 
safe tonight? 


Sleep tight with data protection 


All new from Design Software, IlOlV ■ SAFETY. DS BACKUP + 

DS BACKUP + now backs ftYYtn automatically verifies data 

up your data IlVini while backing up 

with amazing DSBACKUP+™ and/or restoring. 


speed. (10 megab\/te 
hard disk in 6 minutes) while 
preventing inaccurate backups with 
NEW E.D.C.— Error Detection Cod- 
ing. Moreoever, it lets MS-DOS and 
PC-DOS users quickly back up and 
restore single files or directories, 
multiple directories or an entire 
hard disk drive. And DS BACKUP+ 
does it all with more poiuer than 
products costing twice as much, 
plus features formerly available 
only in mainframe environments. 
Among them: 

• SPEED. With the new SPEEDBAK 
feature— backs up a 10 megabyte 
hard disk in 6 minutes (10 times 
faster than EXDS!) 


FOR MORE 
INFORMATION 


assuring data integrity. 
■ POWERFUL. New squeeze option 
provides advanced data compression 
tor up to 40% mote data on each disk. 
• EASY. DS BACKUPS- is com- 
pletely menu or command-line 
driven, with all functions simple to 
follow during step-by-step backup/ 
restore procedures. 

Finally, at $79.95, it's not only the 
most helpful but the most cost- 
efficient utility of its kind. Order 
from your software dealer, or 
direct from — _ __ 

] DESIGN 

SOFTWARE 


1275 W. Rixisevelt • West Chicago, IL 60185 


1-800-231-3088 inYlufjok 


worst befell your system and you needed 
to make a re.storation. We would applaud 
this strategy — if you could depend on the 
program's backups. 


Fastback 

Fasiback was one of the eye-openers; it 
helped point out the defieiencies not only 
in DOS BACKUP but in the IBM PC hard- 
ware itself. With this $179 program. Fifth 
Generation Systems Inc. pioneered the 
idea of a faster, safer, and easier-to-use al- 
ternative to the DOS program. The latest 
release of Fastback has advanced far be- 
yond its first realization. No longer copy 
protected, the program can be installed 
quickly and easily on a hard disk through a 
query procedure that sets the program’s 
defaults, checks out the host system, and 
matches the program to it to ensure opti- 
mum operation. Compared with other 
backup systems now available, however, 
Fastback looks austere. Its simplicity nev- 
er rises to elegance. 

The moderately expensive package in- 
cludes three programs for three separate 
functions — backup, restoration, and in- 
stallation. The primary program itself, 
Fastback, uses a query stracture and lacks 
many of the options in other backup sys- 
tems. It will, however, search subdirector- 
ies and select files by archive bit. 

The program can be operated in two 
modes: query and batch. Normally, after 
you type the program name, it responds by 
asking several questions about how you 
want the ensuing backup handled — the de- 
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Fastback 
Fifth (lenerjiion 
Systems Inc, 

9(W Electric Ave..#.l(W 
Seal Beach. CAW740 
(WK)1 228-6127 
list Price: SI 79 
Requires: 128KRAM. 

in Short: One of the first backup utilities. 
Fasifkick has ruM aged well. Although ifsef- 
fective. it pules in comparison with today's 
feature-laden utilities. Not ct^y pnrtected. 
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Attention Lotus users: 

Your spreadsheets 


may be lyi 
toyou^ 


According to independent researchers, 
1 out of 3 spreadsheets has “fatal errors”: 
errors that make entire spreadsheets inac- 
curate and unreliable. In baseball, .333 
isn’t bad. But bat .333 in spreadsheets 
and you could end up in the minors. In a 
big hurry. 

Spreadsheet Insurance. 

Enter The Cambridge 
Spreadsheet Analyst. And 
exit your errors. \Vtth a 
single keystroke. The 
Analyst finds over 
two dozen types of 
potential spread- 
sheet errors. 

Which means 
you’re pro- 
tected. From 
even the 
most costly 
mistakes. 

Mistakes 
like typing or 
copying a num- 
ber over a for- 
mula ... and mis- 
takenly changing 
numbers all over your 
spreadsheet. Inserting 
numbers outside the range 
of an @SUM function . . . 
leading you to believe a new row is 
included in the total when it’s not. Even 
moving formulas, creating incorrect cell 
references ... one of the most difficult 
types of errors to recognize. All these 
mistakes show up 


oped SQZ!) took the 
late.st advances in au- 
diting technology and 
integrated them into a 
package that is both 
comprehensive and 
easy to use. 

Scan, Reference, 

' Probe and More. 

Just how easy is The .Analyst? Simply 
select SCAN from our Lotus-like menu. 
In seconds, you’ve identified the potential 
problems. Automatically. The Analyst 
letsvou: 



The Analyst makes spreadsheets correct. 

The Comparator keeps them that way. 

And for those of you who’ve spent hours 
tracingthe operation of macros, we in- 
clude Tlie Macro Analyzer. It’s a handy 
utility that graphically maps the opera- 
tion and interaction of all Speci/kaiions: 

your macros. • combinaiion 

Three-Foi^)ne Offer. 

To celebrate our latest comparison utilny, and 

addition, TurnerHdlPub- . “^d 
Iishing IS bundling I he . Rcouires ibm PCwiih 

Analyst, The Comparator . 

and The Macro Analyzer all ‘ 
together for only $99.95 sprtadsh«i 
(Current owners see special ’ SSJd 
upgrade offer below). That’s !;)“ ^iiciuck, sqzi . 
over$130offthemodular . 
price of $230. A full 56% system 

savings. But hurry, this combination 
price ends soon. Order today on our 
30-day, money-back guarantee. It’s 
the bkt way to insure your spread- 
sheets are telling you the truth, 
the whole truth, and nothing 
but the truth. 

1-800-556-1234x529 
(In CA 800-441-2345 x529) 

{’M/y CAMBRIDGE 
l/U;^ SPREADSHEET 

cmalyst 

The Most Complete 
AuiMor for Lotus 


njD E D I TO R ’ S 
ULa C H O 1 C E 

The Cambridge Spreadsheet 
Analyst u vastly supmar to both 
DocuCalc and The Spreadsheet 
Auditor and mil leave you uvn- 
denng how you ever spread a sheet 
unihoui it. The program's ability to 
dip right into your spreadsheet at 
any nme makes the analysu process 
smooth and inniiiive. Senous l-Z-3 
users Will find its features — such as 
Scan, which zeros in on common 
but hard-to-spoi logic errors — 
indispensable. 


eventually. Oneway 
or another. But with 
The Analyst, you find 
out now. While you 
can still do some- 
thing about it. 

The Analyst is 
the most highly ac- 
claimed accuracy tool 
in the business. It is 
Editor’s Choice of 
PC Magazine. Info- 
Wori/gaveita4Disk 
Rating. Several of the largest national ac- 
counting firms use The Analyst in every 
office, '^y? Because the Cambridge 
Software Collaborative Division of Synex 
Systems (the same company that devel- 


SCAN; Scan 
for twenty-five different 
error types with a single keystroke. 

X-REF: Cross reference a single cell 
with the others that it affects. Create a 
trail to follow when looking for errors. 

PROBE: Follow the cross-referenced 
trail from cell to cell checking for mis- 
takes, or potential problems as you go. 

CIRC: Check for circular references in 
formulas instantly. Hunt them down and 
fix problems in seconds. 

If you use the auditing features of HAL 
and want more, you’ll love The Analyst. 

Includes Comparator and 
Macro Analyzer. 

Simply stated. The Analyst delivers 
more. Starting with a brand new addi- 
tion , The Comparator. If you keepseveral 
versions of a spreadsheet model, The 
Comparator tells you which is which. It 
compares them and shows you the differ- 
ences. Keeping distributed spreadsheets 
free from errors or creative accounting. 



Save $130 

Only 

$99.95 


Tn mBT Hall P ublishing 
A dwisitm Symantec 

10201 Torre Avenue • Cupertino, CA 95014 • (408)253-9 

I Please send me copiesofThe Analyst for 

I $99.95, plus $2.00 per unit shipping. ($12 per unit 
I outside USA.) CA residents add $7.00 sales tax 

I per unit. □ I enclose 

I DVISA DMC DAMEX □ DINERS 
I Card # Exp. Date 


Name. 


Anatyst Upgrade Offer: Currcni owners send v-our ongi nal master disk along with S30 to Turner Hall Publishing for the 
latest upgrade. The (ambridge Spreadsheet AiuK-si. Macro .\nal\7cr. Spreadsheet Cwnparator. and SQZ! r* ’ ' ’ "* 
and Noie-Ii isa regisiercd trademark of Turner Hall Publishing. Lotus, Symphony, and I-2-3 arc registered 


Company - 
' Address 


I Gty/Siate/Zip 

rjiTuV HAL is 1 trademark lif Ixjtus Devclopmcni (kirp. ( Jihcr'lirand and 'pOKluci names are trademarks of their respective holders. | ^ j 
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■ BACKUP SOFTWARE 


vices to use, the directory to start at, the 
files to include (wildcards permitted), and 
whether to search subdirectories. As soon 
as you have answered all of the questions, 
the program starts backing up. Batch mode 
requires answering the same questions but 
allows doing so on the command line, so 
the whole sequence can be executed from a 
batch file. Because all the same questions 
must be answered in the correct order, 
batch mode saves no typing when used at 
the DOS prompt. 

Fastback uses its own disk format 
(which DOS can't read) and automatically 
formats disks as it goes along. No separate 
utility is provided for formatting disks be- 
fore use. According to the documentation, 
formatting alone and formatting while 
making a backup require the same time, so 
you might as well back up as you format. 
That explanation may make some kind of 
sense in an obscure logic system, but it 
seems more like a cheap way of getting 
around writing a format utility. 

In addition to using its own disk format. 
Fastback achieves its speed by operating 
two DMA (direct memory access) chan- 
nels simultaneously and keeping the flop- 
py disk spinning constantly — even while 
you exchange disks. 

During the backup, a menulike screen 
continuously posts backup progress, list- 
ing the files that have been handled, the to- 
tal elapsed time (accurately), the amount 
of time devoted to disk changes, and a 
speed factor that represents backup effi- 
ciency. The Bigfile backup achieved l(X) 
percent efficiency; that for the Scatter en- 
vironment scored only 5 percent. 

Fastback provides two opportunities 
for verifying backup accuracy; verification 
while backing up and verification while re- 
storing. The documentation advises 
against the former because of the time pen- 
alty it imposes. We, however, recommend 
using the verify-while-backing-up option, 
because we were unable to restore one of 
our Bigfile backup attempts. The program 
informed us that too many errors had been 
encountered. A later try was successful. 

Although once a leader, Fastback has 
little to recommend it in today's tougher 
market. Compared with its competition, 
the program is Spartan indeed; neither its 
performance nor its features justifies its 
premium price. 


Intelligent-Backup 

An outgrowth of a mainframe disk-man- 
agement program and once called Data 
Management System for Personal Com- 
puters (or DMSIPC) by its publisher. Ster- 
ling Software, Intelligent-Backup com- 
bines a menu-driven DOS interface with 
backup and restoration utilities. Based on 
standard DOS files and stmctures, Intelli- 
gent-Backup takes the system approach to 
backup. For $149.95. it gives you every- 
thing you need to make a complete, regu- 
larly used backup system, including disk 
labels and exact instmctions on how often 
to back up each file. In addition, you can 
forgo the advanced system interface and 
use the program as a command-driven 
backup utility from the DOS prompt or 
from within a batch file. 

The Intelligent-Backup system relies on 
ritual rather than speed. Follow the instruc- 
tions. and you’ll be completely prepared 
for any disaster — and probably bored stiff. 
The program actually required 50 percent 
more time than DOS to back up Bigfile and 
took more than twice as long to restore it. 
Moreover, when it came to the Scatter disk 
environment, Intelligent-Backup played 
dumb and refused to do anything about 
backing it up. 

The system used by Intelligent-Backup 
is unusual in that it divides files into thrre 
categories: altered files, new files, and old 
files. Altered files are those that have 
changed since the last backup — that is, 
they have their EX)S archive bit set. New 
files are those that haven’t changed today 
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InteUigent-Hackup 
Sterling SoRsvarc Inc. 

202 tasi Aiqx)!! Dr. 
#280 

San Btmtrdino. CA 
92408 

(714) 889-0226 
list Price: $149.95 
Requires: 52()K RAM. DOS 2.0or later. 

In Short: A coinhinalion of IX)S fn)nt-cnd 
anU backup features. The backup is ver>' slow 
but structureJ. anJ the prugratn utilizes an 
unusual three-tier file selection system to op- 
timize user linx:. Not copy protected. 
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but have in the last 45 days (or some other 
user-definable period) as indicated by their 
DOS time stamps. Old files haven’t 
changed in living memory. The three-tier 
approach should, in theory, cut down the 
program’s speed penalty, because you can 
choose from three backup modes — updat- 
ed files only, updated files and new files 
consolidated, and full disk — to select the 
one that best fits your needs. The first two 
selections back up fewer files and hence 
take less time. 

To help you set up a backup system. 
Sterling Software includes about 50 labels 
for tagging your backup disks. The pro- 
gram irself keeps a log of your backup ac- 
tivities, and if you mind your backup sys- 
tem properly, you can keep track of which 
file is backed up on which disk. Individual 
files, blocks of files, and whole disks can 
be restored. If you want, the system will 
also automatically remind you to make a 
backup each day. 

Intelligent-Backup can use any DOS- 
disk-type device, including floppy tape 
(tape drives that use a disk controller), car- 
tridge hard disks, and Corvus network vir- 
tual disks. Media must be formatted before 
use. To crowd more data onto every back- 
up disk, Intelligent-Backup uses both data 
compression and file compaction, but 
these features saved nothing on a backup 
of Bigfile. 

As might he expected from a program 
written by a mainframe software compa- 
ny, Intelligent-Backup is huge — 256K 
bytes, not including necessary auxiliary 
files. It’s so big, in fact, that Sterling Soft- 
ware uses the unusual strategy of com- 
pressing files on the distribution disk with 
an ARC utility like that u.sed in many bul- 
letin board systems. The program is also 
packed with extra features, such as its own 
built-in editor. 

If you need or want the regimen of a 
system, Intelligent-Backup may be the 
program for you. It will help you get orga- 
nized and stay that way. 


Pdisk 

Phoenix Technologies’ Pdisk is a set of di- 
rectory-oriented file utilities linked by a 
menu-driven control program. The utili- 
ties — which include backup, restore, 
copy, delete, and directory removal pro- 


PC MAGAZINE ■ APR1L2 8. 1987 
274 


grams that can handle multiple files and 
search subdirectories — can also be used 
individually in a command-driven mode. 
The whole set goes for $145. 

The Pdisk backup utility is completely 
DOS-oriented; it puts ordinary DOS files 
onto preformatted DOS disks. Back up a 
program with Pdisk and you can probably 
run it right off the floppy disk. Although 
Pdisk will break files between disks in its 
attempt to squeeze as much data as possi- 
ble onto each disk, command options let 
you keep all files whole if you want. 

As a DOS-oriented backup program, 
Pdisk is relatively quick — about twice as 
fast as DOS BACKUP itself In addition, 
it scored high on reliability during testing, 
detecting a bad floppy disk during the 
backup process and refusing to use it. 
While it did waste an entire floppy disk for 
the sake of a few bad sectors, we prefer this 
conservative approach over ignoring disk 
errors entirely. 

The biggest problem we encountered 
with Pdisk was its inability to handle the 
Scatter hard disk environment. The pro- 
gram diligently searched through all files 
in all subdirectories and reported the total 
but then refused to do anything about back- 
ing them up. ending with a “File Access 
Error” message. 

The greatest strength of Pdisk is versa- 
tility. Each program has an almost mind- 
boggling array of options, including all the 
standards: date selection, archive bit selec- 
tion, and subdirectory searches. The docu- 
mentation requires the full, IBM-size 
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Pdisk 

PhiH-'nix Technologies 
Ud. 

320 Nonv’otxi Park Situlh 
Norwtxxl. M.^ 02062 
(617)762-5030 
l.lst Price: SI45 
Requires: CSKKAM. 

IXDS 2.0 or later- 

in Short: A set ordirector>- -oriented utilities 
that includes backup and restore features. 
The backup function is compatible with 
DOS-lormatted disks but would not handle 
our Scatter environment. Nm copy pnHecied. 
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PC MAGAZINE 
GUARANTEES 
IN-DEPTH REVIEWS 



PC MAGAZINE knows that it’s not easy finding out 
what’s new, better, faster, quieter, cheaper, more compati- 
ble or more expandable. That’s why a subscription to 
PC MAGAZINE is the best way to stay abreast of what’s 
available for IBM MS - DOS systems. 

PC MAGAZINE’S editors and columnists keep you fully 
informed about what you can expect from PC products— 
and which are the best for the business tasks you have to 
accomplish. And, when you have to solve applications 
problems, we’re there to back you up. 

You’ll find the clearly written product reviews and evalua- 
tions by PC Labs —the only independent state-of-the-art 
testing facility in computer publishing— helpful solutions to 
complicated applications and a resource that will help you 
purchase PC products for your business with confidence. 

Bring the most experienced and sought-after staff of PC 
professionals into your office 22 times a year with PC MAG- 
AZINE. Subscribe today and save up to 62% off the annual 
single-copy price! 

One year— 22 issues— only $27.97 SAVE 57% 

Two years— 44 issues— only $49.97 SAVE 62% 

Mail the coupon below, or call toll-free 
1-800-852-5200 for faster service. 


PC MAGAZINE— RO. Box 2443— Boulder, CO 80322 

Please enter my subscription to PC MAGAZINE for: 

□ Two years (44 issues) for $49.97. Save 62%! 

□ One year (22 issues) for $27.97. Save 57%! 
Savings based on annual newsstand price of $64.50. 

Name 


YES! 


Company. 

Address 

City. 


.State. 


-Zip. 


Please allow up to 60 days for delivery of first issue. Add $22 per year for postage outside 
USA, U.S. currency only. Basic annual subscription price is $34.97. 
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TECH PC PORTABLE COMPUTERS are 
available now in 4 different base models: 


TECH TURBO PC/286 

PORTABLE $1999 

Options: 

Tech TUrbo PC/286 Portable with 20MB 

Hard Disk $2399 

Tech Tirbo PC/286 Portable with 1200 
Baud Internal Hayes Compatible 
Modem and 20 MB Hard Disk $2599 


ALL TECH PC PORTABLES available with tape 
backups, and hundreds of other hardware and 
software accessories. 


$ 899 

$1349 

.$1549 
$ 999 

$1499 

$1649 

$1799 

$2199 

$2399 


TECH PC™/88 PORTABLE 

Options: 

Tech PC/88 Portable with 20 MB 

Hard Disk 

Tech PC/88 Portable with 1200 
Baud Internal Hayes™ Compatible 
Modem and 20MB Hard Disk . . . . 


TECH TURBO PC/88 

PORTABLE 

Options: 

Tech TUrbo PC/88 Portable with 

20MB Hard Disk 

Tech TUrbo PC/88 Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20MB 
Hard Disk 


TECH PC/286 PORTABLE 

Options: 

Tech PC/286 Portable with 

20MB Hard Disk 

Tech PC/286 Portable with 1200 
Baud Internal Hayes Compatible 
Modem and 20MB Hard Disk . . 


> 3 ^ 





( 714 ) 385-1711 


I9t I Betmor Lane Anaheim. CaBfomla 92805 
Ttolex 272006 Answer BMk - TECH FAX: 7 143S5 1523 


The Personal Computer has become a 
vital member of most successlul teams, but 
until recently has refused to travel. Tech 
PC Portable Computers can perform equally 
well in the office or on the road without 
ever turning in an expense report. Now you 
can travel first-class and let the best of 
your staff ride as baggage. 

For tlie not so mobile. Tech Personal 
Computers offers the PC/88 II. It has the 
same in.satiable appetite for huge docu- 


ilechi 


TECH PC is a trademark of Tech Personal Computers. Hercules is a trademark of Hercules Computer Technology. - 

XT. AT and l*C-IM)S arc registervd trademarks of lntematK)nal 13u.siness Machines Corporation. .MS IX)S and Xenix are registentl trademarks of .MicrusotlL 
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TECH PC DESKTOP COMPUTERS 

TECH PC"/88 II $ 529 

System Includes: 

4.77 MHz 8088 CPU 

8087 Math Co-Processor Socket 

640K RAM 

Floppy Disk Controller 
One 360K Floppy Drive 
AT Style Keyboard 

Options: 

TECH PC/88 II w/Monochrome 
Monitor and Hercules® Compatible 
Monographic Card S 729 

TECH PC/88 II /Monochrome Monitor. 
Hercules^ compatible Mono Graphics Card 
and 20MB Hard Disk SI 179 

TECH-TURBO PC™/88 II $629 

System Includes: 

4.77 to 8 MHz 8088-2 CPU 
8087 Math Co-Processor Socket 
640K RAM 

Floppy Disk Controller 
One 360K Floppy Drive 
AT Style Keyboard 

Options: 

TECH-TURBO PC/88 II w/Monochrome 
Monitor and Hercules® Compatible 
Monographic Card $ 829 

TECH-TURBO PC/88 II w/Monochrome 
Monitor. Hercules® Compatible Monographic 
Card and 20MB Hard Disk $1279 

THIRD PARTY MAINTENANCE 
OPTIONS AVAILABLE THROUGH 
MOMENTUM SERVICE CORPORATION 



niente and massive poilions of numbers as 
conventional 28(5 systems, but in a size 
that won’t consume the lion’s share of your 
desktop space. 

At Tech PC we’re out to capture your 
microcomputer busine.ss. Whether you’re 
fully mobile or firmly rooted, no one 
matches our diverse hne of high perfor- 
mance products, or comprehensive system 
of support, warranty and maintonance 
sen'ice options. 


Bayes is a registered trademark of Hayes Microcomputer Products Inc. 

K inMiratton. is a re^KsUrwl U.idcinark of IX'voIopraent (^rporation. dHtusit III and Framcuork arr registered tradenuirkh oT.Vdilon Tale. 
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■ BACKUP SOFTWARE 


binder. Both the backup and restore func- 
tions give you intimate control over pro- 
gram operation. 

As an added bonus, the package in- 
cludes tree-oriented disk utilities. One, 


called Move, relocates files and entire di- 
rectory trees from one directory to another 
with a single command. (Move only 
changes directory entries; it does not copy 
the contents of a file. Consequently, the 


move of a directory tree is much faster and 
easier than copying everything from one 
directory to another.) Another, Treecpy, 
copies an entire directory hierarchy and ^1 
the files it contains between disks and di- 


riTj2 EDITOR’S 
W CHOICE 


• Corebst 


Unexpectedly, one program stands 
out among the backup utilities tested 
here — Core International’ s Core- 
fast. This program has more fea- 
tures than any of the others. It in- 
cludes both a high-speed and a 
DOS-compatible mode. It will back 
up to and from any DOS device and 
will even make an image backup of 
a floppy disk in about 15 seconds! 

Although other programs 
backed up files faster, Corefast was 
fast enough to get the job done — 
and, unlike some others, it easily re- 
stored what it backed up . Moreover, 
it handled both the Bigfile and Scat- 
ter environmems without a hitch. 

We were the most impressed by 
the program’s error-correcting 
abilities, however. Among the pack- 
ages we tested, we’d feel scfest us- 
ing Corefast. 


rectories. Similar utilities will erase all 
files in a directory tree and remove all the 
subdirectories in a tree. 

Some options would not work as 
claimed, however. For instance, the sub- 
directory file-erasing program, Treedel, 
offers two choices: prompting before de- 
leting each file or prompting once before 
making its entire, massive deletion. When 
we selected the latter to erase the entire 
Scatter environment, the program erased 
six files, then queried about two, then 
erased six more, and so on. Once the vari- 
ous bugs are eliminated, however, hard 
disk users may treasure Pdisk for its file 
utilities alone. 38 


Wirm L. Rosch is a contributing editor of 
PC Magazine. 


Dr. Dr. Zucker ‘Cures’ 


SLOT PHOBIA REACHES 
EPIDEMIC PROPORTIONS 


Sunnyvale, CA, April 1987 



In California, we are 
sensitive to wine snobs 
who favor the more ex- 
F>ensive French wines to 
domestic wines, even 
though California wines 
are often superior in 
quality and price. 

A similar situation exists with add-on 
boards. What do foreign-made boards have 
over U.S. made boards from companies like 
ATD, makers of Zuckerboards? Nothing! 

Foreign manufacturers are good at imita- 
tion. Anyone can do that. Americans are 
adept at quality, reliability, fast delivery, 
low prices and, most important, innovation. 

My cures for “slot phobia” are examples of 
such innovation. 

My cures allow you, the buyer (and not 
the proFii-hungry manufacturer), to decide 
what board functions you pay for. 

My cures, simply put, let you mix and 
match two full function half cards that snap 
together to make a long card, which does the 
work of two full function cards, but only oc- 
cupies one slot. 

I've had a flood of mail on these in- 
novative new products. Most have been 
positive. A few skeptics have said this 
concept isn’t new, and have asked, 

“Haven’t so-called piggy-back boards 
been around a long time?” This kind of 
question misses the point. 

The cure for slot phobia is not a piggy- 
back bandage others have placed on the 
problem, but a cure. The Zuckerboard 
cure uses a Zucker “bus," extended off 
the backend of the primary card with the 

ADVERTISEMENT 
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help of a unique mechanical system (patent 
pending) to let you snap a secondary card 
into the same place as the first card. In 
short, the Zuckerboard cure truly makes 
long boards of two short boards. 

The piggy-back imitations merely sand- 
wich two boards into the slot. This results in 
slot overlap. Even if this could be avoided, 
piggy-back boards never are the full func- 
tion equivalent of tong boards. 

In two previous columns, we have 
discussed the first two “cures” for slot 
phobia. The first product. “The First 
Cure,” uses a primary board for the AT or 
compatibles with either I meg of EMS or ex- 
tended memory or O.S megs and I28K of 
conventional memory, plus secondary 
boards to pack-up to 9 megs in a single slot 
in easy-to-iake doseages of one. two, four or 
eight megs. The “Second Cure” uses a 
primary board for the PC/AT or XT with 
up to two serial and one parallel port, plus 
secondary boards to activate a video port 
with color, monochrome graphics or 
enhanced graphics. 

Like alt Zuckerboards, these products are 
priced about half the price of more familiar 
brands. In addition, they are U.S. made and 
offer unusual quality and reliability, backed 
by a two year warranty. 

With your continued support, we can 
conquer the disease of slot phobia, plus 
other computing ills, such as the high cost of 
up-grading your persona) computer. 

To all my readers, stay tuned for future 
columns which will appear every other issue. 
Thank you for buying Zuckerboards. 
NoterDr. Dr. Zucker (Matt Zuckerman, 
PhD) is President of ATD Inc. of 
Sunnyvale, CA 235 Santa Ana Court, 
408-720-1942. 
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Pretty soon, this 
might become standard 
computer equipment. 

Unless, of course, our VEGA Deluxe 
card does first. 

And that’s a distinct possibility. After all, this short-card 
video adapter offers 37% higher screen resolution than standard EGA cards. 

Visualize it: your existing software sharper and clearer by more than a third. 
Programs like Lotus 1-2-3 and Symphony, with 132 columns and 43 lines. Microsoft 
Windows in 640 x 480, too. And AutoCAD. As well as EASYCAD, EGA Paint, GEM, 
Dr. Halo II, In A-Vision, Windows Draw, Windows Graph, and much more. 

In fact, with all this information on the screen, there’s only one thing there’s less of. 

Strain on your eyes. 

That’s because the VEGA Deluxe gives you both 640 x 480 and 752 x 410 reso- 
lution. (Of course, for more than 640 x 350, the VEGA Deluxe requires a Multisync* 
or e^valent.) 

The VEGA Deluxe is also compatible with every other 
video standard: EGA, CGA, Hercules and MDA. And when 
used with a compatible monitor, it automatically selects 
which mode is nght for your software’s needs. 

At Video Seven, weVe sold over 200,(XX) EGA cards 
to people who’ve seen the difference. If you’d like to see the 
difference for yourself, just call 1-800-238-0101 for the name of the Video Seven 
dealer nearest you. (In California, call l-8(X)-962-57(X).) 

The VEGA Deluxe. It puts everything in proper focus. i lm 
Wideo Seven Inc., 46335 Landing Parkway, -y j EVEN 

^^makeackard^lismice. 


Fremont, CA 94538. 


Hwtimolution modes lequiieTTLcokir monitofi capable of 25 KHZand 29.4 KHZ.lVadefnarks: VEGA Deluxe —Video Seven Inc.. Heiculea—Heicules Computer Ttchnology.MuttiSync — 
NEC Home Electronics (USA) Iik., ^SYCAD— Evolution Computing, TOA P^nt— Rix St^Works lnc.,CEM — D^tal Rnearch Corp., Dr. Halo— Media Cybernetics, In'A'Visio^ 
Windows DrastWindowt Graph— Micipgiafx Inc.; Registered traoemarxa: Video Seven —Video Seven Inc., Lotus 1-2-3. Symphony — Lotus Development Corp., Microsoft— Microsoft Corp. 
Video Seven reserves the right to chaitge spedficationa vrithout notice. 
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Power has never 
]od«d this good 
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'nieWYSEpc286. 

Now you can get higher speed and 
higher resolution, together in 
extremely high style. 

The WYSEpc 286 goes from 
“normal” speed to full 10 MHz 
throttle -25% faster than a Per- 


sonal Computer AT-wA^i the touch 
of a switch. A new lineup of graphics 
monitors lets you choose exactly 
the display capability you need. 

Combine the WYSEpc 286 
with the WY-530 monochrome or 
WY-630 color monitor and get 
outstanding performance. For 


enhanced color graphics, move up 
to the WY-640 EGA monitor. Or, 
bring CAD and desktop publishing 
applications into better focus, 
price-Wyse and pbcel-Wyse, with 
the new WY-700 high resolution 
graphics display as shown at left. 

With the new WYSEpc 286, 
you can also choose the keyboard 
that’s the best fit: either the 
standard AT-style, or the IBM 
Enhanced PC keyboard. And you 
get the complete compatibility you 
should expect in every other way, 
including more than 350 tested off- 
the-sheff software packages. 

Up to 80 Mb of disk storage 
and eight expansion slots give 
you everything you need for the 
most demanding single-user appli- 
cations, or to anchor the most 
effective, economical multi-user 
systems. 

And behind this incredible 
display of power and versatility is 
a company that ships more termi- 
nals than anybody but IBMf 

Write Wyse Technology, 

Attn: Marcom Dept. 286, 3571 N. 
First Street, San Jose, CA 95134. 

Or call toll-free, today, for more 
information. 

Calll-800-GET-WYSE 

WYSE 

I I I I 

YOU NEVER REGRETAWYSE DECISION. 
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■ PC LAB NOTES: MONITORING SWITCH SETTINGS ■ MICHAEL J. MEFFORD 

A SYSTEM 
BOARD ANALYZER 


Both DOS and your applications programs monitor the status of your configuration switches. 
Here’s a way you can check it yourself without popping the cover. 


T he configunilion of your PC's sys- 
tem board switches (or of the bits in 
^ a nonvolatile byte in the AT) and the 
j jumper settings on peripheral boards tell 
^ both the operating system and your appli- 
cations programs just what equipment is 
installed. Specifically, these settings re- 
flect such critically important information 
as the presence or absence of a math co- 
processor, the amount of memory on the 
system board, the initial video iiKxle, and 
the number of disk drives. 

The switches on a PC or XT do not ac- 
tual ly make electrical connections be- 
tween the system and the equipment in- 
volved. Rather, the status of the switch set- 
tings is read and stored during the BIOS 
POST (Power-On Self-Test) routine as a 
series of “on” or “ofi” bits. (In an AT 
these bits are set when you mn the diagnos- 
tic disk setup program, and their memory 
is kept alive by a small battery that remains 
active even after you power down.) 

On an XT, then, if switch position 2 (bit 
2) is set to “off (0) — indicating that you 
have no math coprocessor — but in fact a 
coprocessor is installed, the switch will not 
electrically disconnect it. An application 
that tested for the presence of a coproces- 
sor by looking at this setting, however, on 
finding the bit low would switch to its own 
number-crunching routines and cost you 
the additional power and speed your 8087 
would have provided. (This is actually a 
poor way for an applications program to 
test for a coprocessor, but some packages 
do itjust that way.) 

The configuration of peripheral boards 
is done by jumpers, little pieces of plastic 


with metal contacts that make a connection 
across exposed stiff wires. The settings of 
the jumpers do actually make the electrical 
connections that enable the ports involved. 
Usually, one jumper activates the port on 
the board and another selects the interrupt 
to be used when communicating with the 
port. (For example, IRQ 4 is used with 
COM I and IRQ 3 with COM2). If you 
have two serial ports on your machine and 
both were to be configured as COM I , the 
conflict in port addressing would prevent 
one or both from functioning. The same 


PRODl C TIMTV INDEX 


PC LAB NOTES 

Monitor the status of PC and XT con- 
figuration settings on-screen. 
PROGRAMMING/lJTILrnES 
Create BASIC's music-producing 
functions without working in BASIC. 
SraEADSHEET CLINIC 
Add international characters to text and 
run 1-2-3 from a RAMdisk. 
CONNECTIVITY CLINIC 
Restore network speed; improve data 
transmission over your phone lines. 
POWER USER 

Produce creative menus and increase 
the width of database screens. 
USER-TO-USER 
Enclose BASIC screens with borders; 
improve the ERRORLEVEL routine. 
PC TUTOR 

Construct batch files to edit path strings 
and add new directory paths. 


holds true for parallel ports and/or a game 
port. If the jumpers are improperly set, the 
equipment won't work. 

One obvious way to check whether the 
switches and jumpers are properly set is to 
power down, extract the cover screws of 
your anesthetized computer, and perform 
exploratory surgery. A less invasive tech- 
nique is to use a program I've written, 
called STATUS. STATUS.COM pro- 
vides a quick visual presentation of your 
switches — and the meaning of 
each — without your having to touch a 
screwdriver or yank out peripheral cards. 
STATUS also displays additional informa- 
tion about the presence or absence of an 
EGA, extended/expanded memory, free 
memory, and IX>S and BIOS versions that 
go beyond the switch settings themselves. 

The source code for STATUS is shown 
in Figure I , and Figure 2 contains a BA- 
SIC program that will create the .COM file 
for you if you prefer this route to working 
with assembler. The .COM, .ASM, and 
.BAS files are also available for down- 
loading by modem, without charge, from 
the PC Magazine Interactive Reader Ser- 
vice. The procedure is described in the 
sidebar “Downloading STATUS.” 

Once you have the program on your 
machine, simply enter 

STATUS 

at the DOS prompt and you will get a full 
report similar to that shown in Figure 3. 

HOW STATUS WORKS The BIOS 
POST routine reads the system board 
switches by latching through port 61h and 
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then reading port 62h. The manner in 
which these ports are used varies from ma- 
chine to machine, however. The external, 
serial, parallel, and game ports are also 
checked via a series of reads and writes. 

Fortunately, STATUS doesn’t have to 
do the actual port checking itself, since the 
BIOS stores its power-up results at ad- 
dresses 40:10h and 40:13h, (See the side- 
bar “The BIOS Data Area” for a descrip- 
tion of the rest of the BIOS storage.) 
STATUS need only issue INT llh and 
INT I2h to retrieve the information. 

Since STATUS is programmed as a 
checklist, it will be easiest to combine the 
explanation of how STATUS works with 
the details of each individual report. The 
first thing that ST ATUS does is to clear the 
screen with the color at the current cursor 
position. This is done by first reading the 
attribule/character at the current cursor po- 
sition via INT lOh function 8. The active 


■ The first thing that 
STATUS does is to 
clear the screen with 
the color at the current 
cursor position. 


page is then scrolled with that attribute via 
INT lOh function 6. An easier way to clear 
the screen would be to call function 0 (Set 
Mode) of INT lOh. This would fill the 
screen with blanks with an attribute of 
white on black. The little extra trouble in 
clearing the screen with the current color 
attribute, however, will please those who 
have customized color screens. Further, 
clearing the screen and writing from top to 
bottom instead of scrolling the text on the 
screen makes for a better presentation. 

The presentation itself begins by print- 
ing the title lines on the screen via DOS 
INT 9 (Print String). Placement of all text 
strings is controlled by another INT lOh 
call, this time function 2 (Set Cursor Posi- 
tiort). Next comes a graphic presentation 
of the switch settings. A box is drawn us- 
ing the high ASCII graphic character set. 


1 

Status. asB 


CODE SEGMENT 




ASSUME CStCODE 

08] CODE ( 


ORC 100H 



REMEMBER TO EXE2B1N * 

START 1 

JMP 

BEGINNING 


; 

DATA AREA 


COPYRIGHT 

ro 'Copyright 1907 tlEC- 

Davis Publishing Co.*,lAB 

PROGRAMMER 

oe 'Michael J. Mefford* 


SHITCUl 

OB 179,* 01234567 

8 ',179,*»' 

SWITCH 2 

DB '1 

’,179,' N 5' 


SWlTai3 

OB '9 

',179, 32, 24, 32, 'S' 


SWITCH PLAG 

oe f 



DISPLAY.FLAG 

OB 0 



} Clear the screen by 

changing to 80X25 

1 

color. Start with ; 

} 9raphic display of 

the switches. Print 

switch explanation. | 

BEGlMNlNGt 

NOV 

AH, 8 

]Get attribute at cursor. 


XOR 

BH,BH 

{Page scro. 


INT 

10H 



NOV 

BH,AH 



XOR 

CX,CX 



NOV 

DX,184PB 

^Entire screen. 


NOV 

AX,600H 

{Scroll active page. 


INT 

10R 



NOV 

BP,16R 

}BP will be used for cursor 


MOV 

OX, OFFSET BEADING 

{ position. Display heading 


CALL 

LOCATE. STRING 

} at row 0, col 22 (16B) . 


NOV 

BP,123H 

;Row 1, col 35. 


NOV 

OX, OFFSET EWITOlEi 

{Print "Switches*. 


CALL 

LOCATE.STRING 



NOV 

BP, 210H 

{Row 2, col 29. 


CALL 

LOCATE 



NOV 

OL,218 

{Display switch box starting 


CALL 

PRINT CHAR 

( with upper left corner. 


CALL 

PRINT LINE 

{Print the line. 


NOV 

0L.191 

{Upper right corner. 


CALL 

PRINT.aiAR 



NOV 

BP,3lDH 

{Row 3, col 29. 


MOV 

OX, OFFSET 8M1TCB1 

{More of switch display. 


CALL 

LOCATE. STRING 



NOV 

BP,4lBH 

{Row 4, col 27. 


MOV 

OX, OFFSET SW1TCH2 

{More of switch display. 


CALL 

LOCATE. STRING 



NOV 

BX,20D8H 

{Space • 0 blocX > 1. 


JMP 

SHORT ON 

{Display on position first. 

OPPr 

NOV 

DL,179 

{Finish box on line 4. 


CALL 

PRINT CHAR 



NOV 

BP,51BH 

{Row 5, col 27. 


NOV 

OX, OFFSET SWITCH! 

{Note of switch display. 


CALL 

LOCATE. STRING 



NOV 

BX,0DB20H 

{Switch grai^ic characters. 

ON] 

NOV 

CX,8 

{Display all 8 switch settings. 


INT 

HR 

{Equlfnent deterninatlon. 


NOV 

1»,AL 

{Save in DB. 

NEXT SWITOIt 

MOV 

DL,BH 

{Assuse one of the char. 


TEST 

oe,i 

{Is bit on? 


JS 

GOT IT 

{If yes, display graphic char. 


NOV 

OL.BL 

{Else, get other char. 

GOT IT] 

CALL 

PRINT CHAR 

{Print the char. 


MOV 

DL,32 

{Space between settings. 


CALL 

PRINT CHAR 



ROR 

1»,1 

{Rotate one to get next bit. 


LOOP 

NEXT SWITCH 

{Get next bit. 


INC 

SWITCH FLAG 

{Now check for off bit settings. 


CMP 

SHITCB.FLAG,2 

{Have we done it already? 


JNZ 

OFF 

{If no, do it now. 


NOV 

0L,179 

{Finish line 5. 


CALL 

PRINT.CHAR 



NOV 

BP,61DH 

{Row 6, col 29, 


CALL 

LOCATE 



NOV 

DL,192 

{BottoB left of box. 


CALL 

PRINT aiAR 



CALL 

PRINT LIME 

{Display the line. 


NOV 

DL,217 

{Finish with bottoa right. 


CALL 

PRINT.CHAR 



NOV 

OX, OFFSET TEXT 





(coniinues) 


Figure 1 : The Assembler listing for STATUS.COM. 
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PRODUCTIVITY 



CALL 

PRINT.STRING 


1 Mack with asterisk 
— - — — 

the correct switch se 

tting. t 


INT 

llH 

jEqulptent determination. 


MOV 

BXaAX 

;AX will be used so store in BX. 


MOV 

BP,802H 

^Assume row 8, col 2J 


MOV 

DL, •*' 

;Hark with asterisk. 


TEST 

BX,1 

ils bit one off? 


JS 

DISPLAY BITl 

;If yes, we assumed right. 


ADD 

BPalBBH 

{Else, goto row 9. 

DISPLAY BITli 

CALL 

LOCATE CHAR 



MOV 

BP, 08023 

;Assume row 11, col 2. 


TEST 

BX,2 

lls bit two off? 


JZ 

01SPLAY_BIT2 

;If yes, we assumed right. 


ADD 

BP,100H 

jElse, goto row 12. 

DlSPLAY_BlT2t 

CALL 

LOCATE. CHAR 



NOV 

BP,1202R 

;Row 18, col 2. 


CALL 

BITS 

{Mark the other bits. 


MOV 

BP,0B27H 

;Row 11, col 39. 


CALL 

BITS 


; Pause and check if 
, 

EGA is present. ; 



MOV 

AX,0C000H 

jEGA BIOS segment. 


MOV 

DS,AX 



MOV 

S1,1EH 

;IBM signature offset. 


MOV 

01, OFFSET IBM 



MOV 

OX, OFFSET EGA 

:A88URe EGA pre8ent. 


MOV 

a, 3 



REPZ 

CMPSB 

^Compare three bytes. 


PUSH 

CS 



POP 

DS 



JNZ 

FINISH BITS 

:If not present, skip. 


ADO 

BP, 19 

{Else, add 19 to column. 


CALL 

LOCATE.STRING 

(And display *EGA*. 

FINISH BITS: 

NOV 

BP,1027H 

;Row 16, col 39. 


CALL 

BITS 


; Display the 


number 

of parallel ports, t 


PRINTERS: 

NOV 

BP,1401R 

}Row 21, col 1. 


CALL 

LOCATE 



INT 

IIH 

}Get equipment again. 


MOV 

DL,*0' 

yAsBume zero printers. 


TEST 

AH,100000B0B 

il8 bit IS on7 


JZ 

CH PRNl 

;If no, check bit 14. 


AM) 

DL,2 

/Else, add two to count. 

CH PRNli 

TEST 

AH,1000000B 

/Is bit 14 on? 


JZ 

PRINT PRN 

/If no, ready to print. 


INC 

DL 

/Else, add one to count. 

PRINT PRNt 

CALL 

PRINT CHAR 

/Print the count. 


MOV 

DX, OFFSET PARALLEL 

/Add the text. 


CALL 

PRINT STRING 


> — — — — - 

} Display the 

number 

of serial ports, t 


SERIAL. PORT: 

NOV 

BP.1S01H ' 

/Row 21, col 1. 


CALL 

LOCATE 



INT 

IIH 

/Retrieve equiment again. 


NOV 

DL,’0' 

/Assume zero. 


resT 

AH,100B 

/Isbit 10 on? 


JZ 

Clt_COMl 

/If no, check bit 9. 


ADO 

DL,2 

/Else, add two to count. 

CK_COM1j 

TEST 

AH,10B 

/Is bit 9 on? 


JZ 

PRINT.COM 

/If no, ready to print. 


INC 

DL 

/Else, add one to count. 

PRINT COM: 

CALL 

PRINT.es AR 

/Print the count. 


NOV 

OX, OFFSET SERIAL 

/Add the text. 


CALL 

PRINT STRING 


; — — , 

> Display if gasie port is on board. ; 

f , 


GAME: 

NOV 

BP,1601H 

/Row 22, col 1. 


CALL 

LOCATE 



INT 

IIH 

/Retrieve equlpoent. 


NOV 

DL,’0’ 

/Assume zero. 


TEST 

AH,10000B 

/Is bit 12 on? 


JZ 

PRN_GAMB 

/If iK>, ready to print. 


INC 

DL 

/Else, add one to count. 

PRICGAMB: 

CALL 

PRINT CHAR 

/Print the count. 


MOV 

DX, OFFSET GAMEPORT 

/Add the text. 


CALL 

PRINT.STRING 





(Figure 1 coruinues) 


NOW! FULLY FUNCTIONAL 

XrURBO SYSTEMS 
ALL COMPLETE WITH 
HARD DRIVE AND 

TTL AMBER MONrrOR 




No Hidden Costs, No Gimmicks 
A True IBM Compatibie at 
Hundreds Below Competition 
OEUVEREDTOYOU FULLY 
TESTED, AND READY TO RUN 


C TURBO SPEED 4.77/8 MHZ W(TH 

16BIT 8088-2 PROCESSOR 

PLUS THESE QUALITY FEATURES; 

1 . Dual Speed— Keyboard Switchable 

2. 256K Installed MOKOpbonal 

3. 8087 Co-Processor Socket 

4. Eight Expansion Slots 

5. IS) Watt Power Supply 

6. Front Panel Turbo/Power/HD Lights -e Lock 

7. Unique. Heavy-Duty AT Style Case 

8. Runs all MS-DOS programs including 1-2-3, 
Flight Simulator, etc. and GW BASIC 

9. Brand New (Not Rebuilt) Famous Brand 
Hard Drive and Controller Card 

10. System Boots From Hard Drive 

1 1 . 360K Drive With Controller 

12. AT-Style Keyboard, 84 Keys, LED Indicators 
and Large Return Key Enhanced AT Style 
Keyboard Available as Option. 

13. Monographics (Hercules Compatible) Card 
VVith Printer Port 

14. High Resolution TTL Amber Screen Monitor. 
Color and EGA also available. 

15. System Assembled and Diagnostic Tested 
In our Labs. 

16. One-Full-Year Limited Warranty 

17. 30-Day Relum For Refund Policy 

ffi612 553-0320 



2905-Northwest Boulevard Suite 250 
Plymouth, Minnesota 55441 


Products Formerly Sold by Olla Computers 
CIRCLE 234 ON READER SERVICE CARD 
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As 1 mentioned earlier, the equipment 
word is located at 40: lOh. The low half of 
the word has the bit settings for the switch- 
es, whether for the hardware switch of the 
XT/PC or the software switch of the AT. 
The STATUS program retrieves this word 
via BIOS INT 1 1 (equipment determina- 
tion). Each bit of the low byte is TESTed 
with a value of 00000(X)1 b to see if it is on. 
A rotation (ROR) to the right before each 
TEST enables STATUS to find out easily 
whether or not each bit is on or off. If on, a 
solid box (the extended-ASCII character 
219) is displayed; if off, a blank space is 
shown. 

Next, an explanation of the bit settings 
is displayed, and the cuirent settings of the 
machine are marked with an asterisk. For 


■ The low half of the 
equipment word has the 
bit settings for the 
switches, whether for the 
hardware switch of the 
XT/PC or the software 
switch of the AT. 


example, if you have two disk drives and, 
appropriately, bit 7 is off and bit 8 is on, 
then an asterisk will appear as follows: 

Bits 7-8 no. of disks 
11 = 4 
10 = 3 
♦ 01 = 2 
00 = 1 

Incidentally, STATUS numbers the bits 
starting at I instead of 0. Also, the switch 
reads from left to right, that is, from 1 to 8 
instead of from 7 to 0 (this latter is the usu- 
al convention for reading a binary num- 
ber). This is for better readability and to 
follow the convention found in IBM’s 
Guide to Operations. 

Unless you’re the only known person 
ever to use a cassette tape recorder for I/O, 
bit 1 should always be on. Bit 2, as men- 





f Display total systaa Beaory. « 


TDTAL^HENORYi ttOV 

BP,1226U 

{Row 18, col 36. 

NOV 

OX, OFFSET SySTEN_NENORy {Display text. 

CALL 

LOCATE. STRING 


INT 

12B 

{Retrieve total neaory. 

CALL 

NOV 

NO.CAERY 

DL.’X' 

{Display via division routine. 

{Add "X'. 

CALL 

PRINT CBAR 


t Display the bytes free for pr09raNS. } 


BYTES PREBt NOV 

BP,132SB 

{Row 19, col 38. 

NOV 

OX, OFFSET FREE 

{Display the text. 

CALL 

LOCATE. STRING 

CALL 

KBNORY 

{Get free aesiory. 

NOV 

OL,'X’ 

{Add *E*. 

CALL 

PRINT.CBAR 


) Display extended •esiory. ; 


NOV 

BP,1426H 

(Row 28, col 36. 

NOV 

OX, OFFSET EXTENDED 


CALL 

LOCATE STRING 


Fusa 

08 

{Save data segaent. 

HDV 

AX,fF«lfB 


NOV 

DS,AX 


NOV 

AL,DSt IfFFFEBl 

{Retrieve ID byte. 

POP 

OS 


CHP 

ALfSFCB 

{Is It AT class aachine? 

JNX 

NO EXTEND 

{If no, iw extended acaory. 

NOV 

AH,S8B 

{Get no. of IR blocks 

INT 

15B 

{ of extended aeaory. 

8T1 



CNP 

AX,f 


JS 

NO EXTEND 


CALL 

NO CARRY 

{Else, display E bytes. 

NOV 

OL,’V 

{Add the *K'. 

CALL 

PRINT CBAR 


JNP 

SBORT OISP.EXPAND 


NO EXTEND: NOV 

DX, OFFSET NONE 

{If no extended aeaory. 

CALL 

raiNT.STRING 

{ display *None*. 

f Display expanded aeaocy. ; 


DI8P EXPAND: NOV 

BP,1526B 

{row 21, col 38. 

NOV 

DX, OFFSET EXPANDED 


CALL 

LOCATB.STRING 


NOV 

AX,3S67B 

{Get INT 67B vector. 

INT 

21B 


NOV 

81, OFFSET ENN 

{Point to ”EHN*. 

NOV 

OI.IAB 

{Point to Device naae. 

NOV 

CX,3 

{Coapare three characters. 

RE PE 

CMPSB 


pusa 

CS 

{Restore ES. 

POP 

B8 


JNZ 

NO EXPAND 

{If naae not there, no expanded. 

NOV 

AB,42B 

{Else, get nuaber of 16X blocks. 

INT 

67B 

NOV 

AX, 16 

{Nulti^y by 16 to get lE blocks. 

NUL 

OX 


CALL 

NO CARRY 

{Display via division routine. 

NOV 

OL, 'K' 

{Add the "K*. 

CALL 

PRINT. CBAR 


JNP 

SBORT OOS.VBRSION 


NO EXPAND: NOV 

OX, OFFSET NONE 

{If no expanded aeaory. 

CALL 

PRINT.STRING 

{ display "None*. 

/ 

1 Display DOS version 

. 1 


1 

DOS VERSION: NOV 

BP,1626H 

{Row 22, col 38. 

NOV 

DX, OFFSET DOS 


CALL 

LOCATB.STRINC 


NOV 

AB,3fB 

{Get DOS version. 

INT 

21 B 


NOV 

BL,AH 

{Save ainoc version no. in BL. 

XOR 

Ba,B8 

{Zero in high half. 

{Convert major version number 

NOV 

DL,AL 

ADD 

OL,3BB 

{ to ASCII 

CALL 

PRINT CBAR 

{ and print. 

NOV 

DL,'.* 

{Print the deciaal. 

CALL 

PRINT CBAR 


CALL 

TENS 

{Display the ainor nuaber. 

: Display BIOS version and search for copyright. } 

1 J 

(Figure 1 continues) 
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PROr)UCTIVITY 


BIOS.VeRSIONi 

NOV 

BP,172eH 

)Row 23, col 38. 


MOV 

DX, OFFSET BIOS 



CALL 

LOCATE. STRING 



MOV 

Ax,iFeeeH 

rPoint to ROH segaent. 


MOV 

DS,AX 



NOV 

SI.IFFPSH 

(Point to Date 


NOV 

CX,8 

(Eight chaiactere aaa. 


CALL 

ASCII 

( and display. 


MOV 

BP,1826H 

(Row 24, col 38. 


GALL 

LOCATE 



NOV 

DX, OFFSET OOPYR 

(Point to ‘Copyright* 


NOV 

BP, 9 

(Mine characteia. 


CALL 

SEARCH 

(Search. 


JNC 

DISPLAY.HATCH 

(If no carry, got natch. 


NOV 

DX, OFFSET CAP COPR 

(Point to “COPR.* 


NOV 

BP.5 



CALL 

SEARCH 

(And search. 


JNC 

DISPLAY.HATCH 



NOV 

OX, OFFSET LOIfER_COPR 

(Point to *Copt.* 


NOV 

BP,S 



CALL 

SEARCH 

(And search. 


JHC 

OISPLAY.MATCH 



NOV 

DX, OFFSET CAP.C 

(Point to "(Cl* 


NOV 

BP, 3 



CALL 

SEARCH 

(And eearch. 


JNC 

DtSPLAT.NATCB 



NOV 

DX, OFFSET LOHBR.C 

(Point to "(c)* 


NOV 

BP, 3 



CALL 

SEARCH 

(And search. 


JC 

EXIT 

(If didn't fiful it, give up. 

OISPLAy..HATCHi 

PUSH 

DS 

(Save Copyright eegacnt. 


PUSH 

cs 



POP 

DS 



NOV 

DX, OFFSET CAP C 

(Print (C). 


CALL 

PRINT.STRING 



POP 

DS 

(Restore Copyright segaent. 


MOV 

a, 36 

(MaxinuB of 38 characters 


CALL 

ASCII 

I and display. 

1 Hove the cursor to 

tow 23 so out display 

won't scroll, then exit, t 

EXIT: 

NOV 

Bp,i7eeH 

(Row 23, col 8. 


CALL 

LOCATE 



INT 

2eH 

(Terainate. 

1 ••••••• 

SUBROUTINES ••••*•• 


) This subroutine sesrchss through ROH £or 

1 

the copyright. ; 

SBARCB: 

MOV 

BX,I 

(Start at offset xero. 

NEXT SEARCat 

MOV 

CX,BP 

iNwbec of characters to match. 


NOV 

81, BX 

(Retrieve starting offset. 


NOV 

DI,DX 

(DX has offset of text to natch. 


REPS 

CMPSB 



JS 

NATCH 

(If sero, we got a match. 


INC 

BX 

(Else, point to rwxt offset. 


JNS 

NEXT SEARCH 

(If back to sero, we are done. 


8TC 


(Indicate f» natch with carry. 


RET 



MATCH t 

ac 


(Indicate natch with no carry. 


RET 



1 This subroutine trill display ASCII charscters. t 

ASCII: 

L006B 


(Get e character. 


CMP 

AL,32 

(Is it below space? 


JB 

END ASCII 

(If yes, we are done. 


CMP 

AL,'s' 

(le it above ”s*7 


JA 

END ASCII 

(If yea, we are done. 


MOV 

DL,AL 

(Else, print it. 


CALL 

PRINT CHAR 



LOOP 

ASCII 

(Get next character. 

EMO_ASClI: 

RET 



1 This subroutine trill dieplay the free aenory. i 

MEMORY 1 

XOR 

BX,BX 

(Shrink allocated nenory to 


NOV 

AH,4Afl 

( xero for current program 


INT 

21 H 

} via DOS. 


NOV 

AH,48H 

(Raquest FFFFb paragraphs of 


NOV 

BX,lFPFFH 

( nenory. This will fall with 


IMT 

21R 

1 available paragraphs in BX. 




(Figure 1 caiuimies} 



MARC ADLER 

NEW YORK WORD 

Marc Adter. author of New York Word, took his 
Bachelors degree in Computer Science from State 
University of New York at Albany. He received his 
Masters degree, in Computer Science, from the Uni- 
versity of Arizona. He pursued his Ph.O at the 
Kourant institute of Mathematics at N YU. before he 
determined it was hopeless His word processing 
program is an easy to use. powerful, text editing and 
formatting tool In fact, it contains many features 
such as: 

Automatic table*ot-contents & Footnote 
capabilities. Index generator. Macros. Mail merge 
facility. Two calculator modes and Split screen 
editing. 


— — — — — — — — n 

i □ S2t,S29 IKW YORK IVORO S12 

Ids K-FILE III Verston 4. an exceiiefli daubase 
, managi^ for labels, inventory, arxl form letters S6 

I □ 199 Pc-CALC Make a spreadsheet to track expenses. 

” a budget or whatever S6 

I □ 273 BEST UTILITIES A coHection of our most 

* powerful and useful ublities S6 

I □ 310 QMOOEM COMMUNICATIONS - Send letters or 

* programs to your trrends or business constituents S6 
I □ 403 COMPUnn tutor — team to use your 

I computer, meat tor new users S6 

I □ 405 uESKttAM — A memory resident calculator. 

I calendar, pnnter ubiity. phone dialer, and other desk 
I organiaabonai tools $6 

I □ 457 ARCADE GAMES Shoot 'em up. Spacewars. 

I Heficopter rescues and more S6 

I □ 478 HARO DISK UTILITIES — Some of the most 
I useful utilities tor the hard disk user S6 

I □ M7 REFliX POINT Past action arcade game with 
I excellent graphics S6 

I □ 498 DOS-A-MATIC Load multipte programs into mem- 
I ory and switch betvi«en them with a Keystroke S6 

I □ 517 IMAGEPflINT — Get excellent letter quality 
' from your dot matrix printer S6 

I □ 558 PC-PROMPT — Memory resident helper for 
■ DOS commands and syntax S6 

I □ 576 PC-TICKLE — The perfect reminder for 
I aooointments and things to do list S6 

I □ PC-SIG LIBRARY ON CO ROM $195 00 

I □ NEW 1987 PC-SIG DIRECTORY $ 12 95 

I □ 1 YEAR PC-SIG MEMBERSHIP S 20 00 

I ($36 Foreign) (Includes directory, bimonthly 

I magazine and more ) 


SPECIAL 
Any 5 Disks p/us 
1-Year Membership 
Only $39 Include $4 shipping 6 handling) | 

Most programs hate docurrmtatiot) ort disk and roQuesi a 
donatwi frwn satisfied users Please add $4 postage and 
handling per order (StO foreign) — Cafifomia residents add 


state sates tax 353 

Total Enclosed S by □ Check □ VISA □ MC 

Card No 






City 

State Zip 


I To order, call: NO-245-6717 | 

In CA; 800-222-2996 j 

For technical questions or local ■ 
orders (4U) 730-9291 | 

^ 10ND ^ Duane Avenue Sunnyi^.CA ^8^ j 
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CIRCLE 145 ON READER SERVICE CARD 




I UPPER I 


BUSINESS COMPUTERS 

PETERBOROUGH, INC. 


VV/Vham F. Go//an 


UNION ST • PO Box 94 • W PETERBOROUGH. NH 03468-0094 

l4Aa7/ sup£Ort and. . 
sell and stand 




'C’8 • AT’8 • LAPTOP’S 



Compac . . .90 Days 

Deskpro 386 l&mhz wMOmb 4996-95 

Sharp. . .90 Days 

PC TICK) 7:37 mhz w/20rT)b 1939.95 

Sparry/tTT. . . 1 Year 

2B6 8mh2 w/40mb 2699.95 

266 Micro Smhz w/20mb 2429.95 

Toshiba . . .1 Year 

T 1100*7.16mbz(2)3'/S'8(New) 146995 
T-3100AT8rTtizw10mb 2869 95 

VYyse. . .90 Days 

266 lOmbz w/40mb 2339.95 

286 lOmhz w/20mb 2099.95 




MODEMS 


BCP. . . 2 Years 

PG1200 

PG1200 B*/> w/sw 

JG2400 

JG2400 



lOOH H«yM 

CompalitMi 

D.C. Hayas. . .2 Years 


Srrtart modem 1200 
Smartmodem 1200BV^ sw 
Smartmodem 2400 
Smartmodem 2400B aw 

Promaihaus. 

Pro 1200 
Pro 2400 

US Robotics. 

Courier 1200 
Courier 24006 
Courier HST 9600 
MicroLInk 1200BVk aw 
Microlink 2400B aw 

Vantal. . . 2 Years 

1200 f 

1200 Vk Card w/Croastalk 
2400 Vi Card w/Croastalk 
2400 t 


374 95 
344 95 
574 95 
514 96 

. 2 Years 

23995 

33995 

.2 Years 

19995 

45995 

74995 

22995 

39995 


28995 

28995 

429.95 

42995 


PERIPHERALS 


Alloy. . .6 Months 

PC SIAVE-16 v^mb 
40mb Tape Internal 
SOmb Tape External 

AMDEK. . . 2 Years 

310 Amber 
Color 600 RGB 
Color 722 EGA 
Color 725 EGA (AT&T) 

1280 CAD/Deaktop Pub. 739.95 

Curtis . . . Lifatima 


679.95 

47995 


149.95 

389.95 

459.95 

429 95 i 


E 


PERIPHERALS 


Emerald 
Diamond 
Diamond Plua 
Ruby 
Ruby Plua 
Sale Strip 
Static Mat 

System Stand PC/XT 
Uni I Pnnier Stand 

Disks 10’s 

DSrtJO (40 TPI) 

Verbatim 
Maxell MD-2 

DS/High Density (96 TPI) 

Fuji 

Verbatim 

Maxell 

3Vk" DSrt)D f720k) 

Maxell 

Sony 

Verbatim 

Fifth. ..1 Year 

Logical Connection w/256k 


3596 
2695 
4095 
54 95 
64 95 

20.95 
2695 
1895 
1795 


14.95 

19.95 

2695 

28.95 
3395 

2595 

2595 

25.95 


5 ^ 


Floppy Drlvas. . .90 Days 

Toshiba PC 525 " 360kb 99 95 

TMhiba AT 525" 360kb 99.95 

Toshiba 35" 14995 

Hayas. . .90 Days 

MACH III Joy w/Fire 3995 

MACH IV Joy 7995 

Harculas. . .1 Year 

Color 158 95 

Graphic's 18995 

Iomega. .90 Days 

Bernoulli 20-f 20 2399 95 

Bernoulli 10mb (3 pac) 17995 

Bernoulli 20mb (3 pac) 249 95 

Kensington . . .90 Days 

Master Piece Remote 11995 

Master Piece -f 12495 

Master Piece 94 95 

Maynard. . .1 Year 

OnBoard 20mb GOmLs 579 95 

Memory 

64k & 256K (9) CALL 

Mice 

BUS 

Microsoft V&O w/Pc P. 12795 

Mouse Systems w/Pc P. 12695 

RS-232C 

Microsoft ve.0 w/Pc P 
Mouse Systems w/Pc P. 

Mouse Systems w/Pc P. & Ready 14895 
IMSI w/Dr Hallo II 134 95 

NEC. . .6 Months 

EGA-PQA (QB-1) 39995 

Multisync 1401 57995 

Combo 1401 & GB-1 95995 

NSI Logic. . .3 Years 

EGA Epic w/256k 2 

Smart EGA w/256k 2 

Orchid. . .90 Days 
PC Turbo 2e6E w/imb 
Tiny Turbo 286 
EGA Turbo w/256k 
Jet 386 

Paradise. . .1 Year 

EGA AulOSwitch 

Pius. . .1 Year 

Hard Card lOmb 65mis 
Hard Card 20mb 49ml8 

Priam . . .1 Year 

40mb AT 28ms 
60mb AT 28ms 

Princeton . . .1 Year 

HX 12 429.95 ' 

HX 12 E 49995 . 


IV PERIPHERALS 

■n 

LM 300 WYSIWYG w/lnt 

121995 

LS-300 Scanner 

89995 

Max 12 E 

16995 

Quadram ... 7 Year 

EGA + 

30995 

Prosync 

39995 

Microlazer II w/64k 

24695 

Micrnla;er II w/S12k 

309^5 

Seagate. . .1 Year 

20mb w/Conl. '/j hi 

389.95 

30mb AT l/ht 40ms 

609dS 

Video-7. . . 2 Years 

Vega EGA 

319.95 

Vega EGA Deluxe 

379.95 

VOT MTX. & LQ PRINTERSi 

ALPS. . .1 Year 

ALO 300 Color 15" (240 CpS) 

799.95 

=2100 15" (400 CpS) 

1229.95 

Fulltsu. . .1 Year 

DX2100 10" (220 CpS) 

399.95 

DX2200 15" (220 CpS) 

499.95 

0X2400 15” (360 cps) 

819.95 

DL2400 Color 15" (360 cps) 

959.95 

DL2600 Color 15" (286 cps) 

134995 

IBM. . .90 Days 

Pfoprinter 10" (220 cps) 

364.95 

Proprinler XL 15" (220 CpS) 

54495 

Ouietwriter 1 tO” (60 cps) 

89995 

Ouietwriter || 10" (60 CpS) 

103995 

NEC. . .1 Year 

PSeoXL Color 15" (290 cps) 

96995 

P660 10" (216 cps) 

46995 

P760 15" (216 Cps) 

63995 

P960 XL 15" (400cps) 

123995 

Nleaho. . .90 Days 

NP-910 IS” (350 cps) 

1099.95 

NP-2410 15" (540 cps) 

138995 

Okidata ... 7 Year 

192+ 10" (200 cps) 

35995 

193+ IS" (200 Cps) 

52995 

292e 10" (240 Cps) 

49995 

293e 15" (240 cpe) 

64995 

Toshiba. . .7 Year 

P321 10” (216 cps) 

479 95 

P341 15" (218 Cps) 

569.95 

P351 Color 15* (300 cps) 

1099 95 

IV LASER PRINTERS 

_J 

C/E. . .90 Days 

LIPS 10 (10 ppm) 

259995 

Citizen 

Overture 110 (10 ppm) 

189995 

Dataproducts. . .90 Days 

LZR 1230 (12ppm} 

259995 

Hewlett Packard. . . 1 Year 

Laser Jet + 

294995 

Laser Jet 500+ 

384995 

Okidata ... 90 Days 

Laserline 6 (6 ppm) 

1499.95 


. 90 Days 





LASER PRINTERS 


T.l. .. .90 Days 

PostScript 2108 (8 ppm) 499995 

PostScript 2115 (IS ppm) 649995 




ISINESS SOFTWARE 


AshtonTate. . . NCP 

d Base III * V 1.10 40995 

Framework 11 V 1.10 40995 

Mutlimate V331 23995 

MuUimate Advantage V36 30995 

Ansa. . .NCP 

Paradox 44995 

BPi. ..NCP 

AR/GUAP/PR (ea) 19995 

Broderbund. . .CP 

Bank Street Wntar + 64 95 

Computer Associates. . .NCP 

AR/GL/AP/IC (ea) 33995 

SuperCaic4Vi.i call 

Super Project 284 95 

CompuServe. . .NCP 

Subscription Kit 24.95 

Consumers . . . NCP 

Spreadsheet Auditor 30 8895 

IBM 

DiSplaywnter IV 34 9 95 

Innovadve. . . NCP 

SmartSystem V31 44995 

Spell Checker 84 95 

Ufetree. . .NCP 

Vblkswriter Deluxe + 6995 

Volkewriter III V 2.2 i48 95 

Words & Figures V 101 14895 

Lofus. . .CP 

HAL 11995 

Lotus 1-2-3 V 2.01 31995 

Lotus Report Writer 10995 

Manuscript VIO 34995 

Metro (New) 69 95 

Symphony V 1.20 444 95 

Meca. . .CP 

Mng. YourSVaO 11496 

Mng the Market V 1.0 84.95 

MIcrorim . . . NCP 

R Base 5000 V 1.01 24995 

R Base 5000 RunTime V 101 234 95 

R Base 5000 Graphics 159.95 

R Base System V lOO 3S4.9S 

Microsoft . . . NCP 

ProieciVaO 234 95 

Mulliplan V 30 11895 

Windows V 1.03 64 95 

Word V 31 26995 

Monogram . . . NCP 

$& Cents V 2 0 10595 

MIcropro . . . NCP 

Wordstar ProV4 0 244 95! 

Wordstar 2000+ V 20 284 95 

Office Solutions. . .NCP 

OHice Writer V 5.0 259 95 

Paper Back. . .CP 

VP Planner 5695 

VP info V 1.0 5895 

Wines on Disk 24.95 

Sierra. . .CP 

cirt Money V 10 4995 

Simon Schuster. . . NCP 

Websiers Speller V 1.2 39.95 

WebMprs Thesarus V 10 4295 

Websiors Writer V 101 109.95 

Software Group. . .NCP 

Enable V 1.1 339.95 

’’Software Publishing.. . NCP 

Hjrvard Total PM V20 34995 


IP CALL TODAY- ORDERS ONLY 1-800-845-3003 


Texas Instruments Post Script Lasers Available Today! 


w arranty every product we 
behind it 


PFSilft Choice V 10 91.95 

PFS:Pro File 14&95 

PFS:Pro Write V 1.0 11895 

Symantec. . .NCP 

0 & A V 2.0 249.95 

Word Perfect. . .NCP 

Word Perlect V 4.2 229.95 

word Pertect Library 59.95 


0 



BUSH. • GRAPH. • CAD 


Aldus... NCP 

PageMaker CALL 

Applied. . . NCP 

Pizazz V 1.01 34.95 

Ashton Tate. . .NCP 

Chart Master Va2 22395 

Diagram Master V&01 19395 

Map Master V30 23395 

Sign Master V31 14395 

Broderbund. . .CP 

Print Shop 34 95 

Prim Shop Companion 32.95 

Librayt *1. #2 (ea) 22.95 

Toy Shop 41.95 

DRI. . .CP 

Qem Draw + 179.95 

Generic. . . NCP 

CAOO V 2.0 6395 

Lotus/Grapft/cs Com. . .CP 

Freetance V Pius 329.95 

QraphWhler Combo V49 32995 

Microsoft. . .NCP 

Chan V202 169.95 

New England. . .CP 

Graph-tn.the-Bax (cp) 54.95 

SoHwan Pubishing. . .NCP 

Harvard Pres. Graphics 23395 

Harvard Pro Publisher 4S99S 

Personal Publisher Laser Opt. 94.95 
Personal Publisher V 19 10395 

SprtngBoanl. . .CP 

Cenificate Maker 34.95 

Clip An VI 19.95 

Clip An V2 24.95 

Newsroom Pro 78.95 

Z • Soft 

PC Paintbrush V 39 59.95 

Publishers Paintbrush CALL 




ILITIES/LANGUAGES I 


Boriand...NCP 

Reflex Burtdie 
Rehex DBMS V 1.1 
Reflex Worktop V 19 
Isidekick V 19 
ISuperlcey V 1.1 
I Traveling Sidekick 
I Tiaveling Sidekick w/s 
^Turbo Ughtnirtg V 1.0 


124.95 
8395 

40.95 

50.95 

40.95 

4295 
72.95 
5395 


89.95 

59.95 

74.95 
5395 

40.95 
40.95 
2395 
40.95 

40.95 
17995 

51.95 

30.95 

60.95 
6095 

40.95 




Turbo Lightning w/WW 
Turbo Pascal V 30 
Turbo Pascal w/lUrbo T. 

Turbo Prolog V 1.1 
Turbo Tool Box DB. 

Turbo 1bOl Box Editor V 1.0 
Turbo Tutor V 2.0 
Turbo Game Wks. 

Turbo Graphics 
Turbo Jumbo Pack 
Turbo Newpak 
Tunx) Basic V 1.0 
Turbo Pascal Numerical Tool 
Eureka: The Solver 
Word Wizard V 1.1 

Central Point. . .NCP 

Copy II PC 24.95 

Option Board 79.95 

PC Tools 24.95 

Executive. . .NCP 

Hot V30 40.95 

XTree V2.0 36.95 

Fifth. . .NCP 

Fast Back V 313 86.95 

Fox & Geller. . .NCP 

dGraph III 129.95 

dUtiiity III • 79.95 

Quick Code III Plus 159.95 

Quick Index 79.95 

Quick Repon III 149.95 

:Graph III 10995 

Funk. . .NCP 

Sideways V 311 38.95 

C Compiler V320 279.95 

C Sprite V2.02B 139.95 

Lifeboat 

Advantage C-f-f V1.10 469.95 

T»neSlcerV3.01 209.95 

Meridan ... CP 

Cartxm Copy 124.95 

Microsoft . . . NCP 

Basic Compiler V596 244.95 

Coboi Compiler V2.10 429.95 

C Compiler V490 274.95 

FOnram Compiler V490 (New) 269.95 
Macro Assembler V4.O0 94.95 

Quick Basic V2.01 59.95 

Mlcrostuff. . . NCP 

Crosstalk Mark IV 134.95 

Crosstalk XVI V361 94.95 

Remote V 1.3 94.95 

Nantucket . . . NCP 

Clipper August 86' 344.95 

Norton. . .NCP 

Nonon Commander V 1.0 39.95 

Nonon Util. V 31 54 95 

Personics. . . NCP 

Sman Notes Vl.40 4395 

Phoenix 

P-Link 86+ V2.21 329.95 

Bre^ V1.36 16995 

Quarterdeck. . .NCP 

Deskview V 19 64.95 

Soft Logic. . . NCP 

Cubit 

3i5k Optimizer V2.0 
Double DOS V4.0 
Software Carousel V2I> 

Summit. . .NCP 

Better Basic V2.1 
Better Basic 8067 or Btrieve (ea) 59.95 

7hie Basic. . .NCP 

True Basic V2.0 99.95 

True Basic Libraries (ea) 31.95 


31.95 

31.95 

31.95 

31.95 

109.95 



Monthly Specials! 



AboveBoard 

• PC w/2mb 


Math Co-Processors 


399.95 


• PCPS C/S/P w/1.5mb 399.95 


• AT w/2mb 

• AT w/4mb 

• ATPS S/P w/1.5mb 

• ATPS S/P vir/3.5mb 


529.95 

699.95 

529.95 

699.95 


• 8087 5mhz 

• 8087-2 8mhz 

• 80287 6mhz 

• 80287-8 8mhz 

• 80287-10 lOmhz 


AST. . . 2 Years 


Premium's Rampage’s 

• PC 6Pac C/S/P w/1 mb 299.95 • PC w/2mb 

• PC 6Pac C/S/P w/2mb 549.95 • AT vir/2mb 

• AT Adv. P/S w/2mb 779.95 


114.95 

159.95 

169.95 

244.95 

299.95 


439.95 

569.95 


TailTree. . .2 Years 


JRAM 

• II PC w/2mb 

• III PC w/2mb 

• II AT w/2mb 


319.95 

369.95 
369.95 


• III AT «»/2mb 
JLaser 

• PC w/2mb 

• AT w/2mb 


779.95 

849.95 


Customer Service (603) 924-9406 

1 = 


OUR TERMS 




Peynwit: MC/VtM no surcharge 
Personal checks 21 days to dear 
MC/Visa caahwrs. MO's processed 
m 24 hfs 
' No sales tax 

' Corporata S Insiitutiortal PO s ac- 
cepted subiect to approval 
SNpping 

* Momiors. Printers (non-Lasers). 
Drives Add 24e. 

* Lasei Printers Pederai Express 
Oniv. FOB N H 


' Computers FOB N H 
- All Other Items 2«« S3 00 m n 
' Hawaii FOB N H 
' Aiaaka 6 outsxM Coniinentai USA 
CALL 
Mlac. 

‘ Prices a availability su&tec to 
chartge 

‘ This ad supercedes ail previsus 
ads 

‘ NOI responsible lor typo driers 


CALL TODAY- ORDERS ONLY 1.800-845-3003 S 


PRODUCTIVITY 


: i- fel 

■ PC LAB NOTES 


MOV 

AX,BX 


XOft 

DX.DX 


MOV 

CX,€4 

{Divide by 64 to get nenory 

DIV 

CX 

1 in K bytes. 

CMP 

OX, 33 


JB 

NO CARRY 


INC 

AX 

(Round up if half or above. 

NO.CARBYs NOV 

BX,AX 


NOV 

DISPLAY FLAG,! 

}Reset display flag. 

MOV 

a.lIBBB 

{Get ten thousands by dividing. 

CALL 

DIVIDE 


MOV 

CX.lBtl 

;Get thousands by dividing. 

CALL 

DIVIDE 


NOV 

CX,liB 

;Get hundreds by dividing. 

CALL 

DIVIDE 


TENSt NOV 

CX,1B 

;Get tens by dividing. 

CALL 

DIVIDE 


MOV 

CX,1 

:Get ones by dividing. 

CALL 

RET 

DIVIDE 


DIVIDE: MOV 

AX.BX 

iNusiber in AX 

XOR 

OX,DX 

1 and aero in DX 

DIV 

CX 

t divide by CX 

NOV 

BX.DX 

j reasinder into BX 

NOV 

OL.AL 

t and quotient into DL. 

CMP 

AL,f 

;I8 it tero'? 

JZ 

FLAG 

{If yes, is a non-zero displayed? 

OR 

DISPLAY FLAGfAL 

ilf non-zero. Indicate by flag. 

FLAG: CMP 

DISPLAY FLAG,! 

rNon-zeto ik>. been displayed? 

JA 

DISPLAY 

iJf yes, display else return 

RET 


; to suppress leading zeros. 

DISn.AYi ADD 

DL,3BH 

{Convert hexideclaial 

CALL 

RET 

PRINT.CBAR 

: to declnal and display. 

1 ———————— 

) These are the two 

DOS display subroutliMS. 

-» 

t 

PRINT STRING: NOV 

AN,) 

{Print string. 

INT 

RET 

21B 


PRINT CBARi NOV 

AH. 2 

{Display output. 

INT 

RET 

21 H 


1 These two subroutines locate the cursor before displaying via DOS. > 

LOCATE STRING: CALL 

LOCATE 


CALL 

RET 

PRIMT.STRING 


LOCATE CHAR: CALL 

LOCATE 


CALL 

RET 

PRINT.CBAR 





: This subroutliM seta the cursor position. 
1— ................................. 

{ 

LOCATE: PUSH 

DX 

{Save the registers. 

PUSH 

BX 


MOV 

DX.BP 

{Row/col uBn. 

XOR 

BH.BB 

{page zero. 

NOV 

AH, 2 

{Set cursor postion 

INT 

IIH 

{ via BIOS. 

POP 

BX 


POP 

RET 

DX 

{Restore registers. 

(Figure ! ctMUimtes) 


tioned above, is on if the coprocessor is in- 
stalled. Bits 3 and 4 are for the system 
board memory, the interpretations having 
different meanings depending on the ma- 
chine. (According to the AT's Tech Ref, 
these two bits ate not used by the AT. ) Bits 
S and 6 indicate the initial video mode, and 
7 and 8 are for the number of drives. 

After the initial video mode is marked 
with an a.stetisk corresponding to the bit 
settings, STATUS checks to see if an EGA 
(enhanced graphics adapter) is installed. 
The IBM EGA BIOS (and that of almost 
all clone boards) has a "signature” (the 
letters “IBM") at C(X)0:(K)1E. If STA- 
TUS finds this signature, it adds the char- 
acters “(EGA)” to its video mode report. 

PORTS The high half of the word re- 
trieved from INT 1 1 h contains the infor- 
mation about the number of printer (paral- 


■ After the initial 
video mode is marked 
with an asterisk 
corresponding to the 
bit settings, STATUS 
checks to see if 
an EGA is installed. 


lel) ports, serial ports, and a game port. 
The same TESTing method used to deter- 
mine the switch settings is used to calcu- 
late the number of existing active ports. 
The top two bits, 14and 15, are for the par- 
allel ports. (From here on, since we don’t 
have to be concerned with switch positions 
numbered from 1 to 8, I’ll revert to the 
conventional “bit” numbering; bit 15, not 
16, is the highest bit in the word.) Bit 13 is 
not used. Bit 12 is on if a game adapter is 
present. Bits II, 10, and9ateforthe serial 
ports. Bit 8 is not used. Note that with the 
three serial port bits, a number as large as 7 
can be represented. However, there are 
only four reserved word memory locations 
(starting at 40:(X)h) to store the addresses 

P C 


of the ports, and only three are currently 
supported. The same logic (or lack of it) 
applies to the parallel ports. The four stor- 
age addresses start at 40:08h, and only 
three are supported. 

CONVENTIONAL MEMORY Main 
memory, i.e., the memory found on the 
system board, is a simple matter to retrieve 
via BIOS interrupt 12h. This short BIOS 
routine returns with the number of 1 K con- 
tiguous blocks in AX. This value can also 

MAGAZINE ■ APRIL2H. 1(187 
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be found directly by reading the BIOS data 
area, 40:13h. The BIOS determines this 
value on power-up by reading ports 60h 
through 62h. 

The number returned is in hex kilo- 
bytes. STATUS converts this to decimal 
by successively dividing by 10,000, 
1,(X)0, l(X), 10, and I. If the division re- 
sults in zero, STATUS does not show it 
unless a significant number (something 
other than zero) has already been dis- 
played. This method suppres.ses confusing 


PRODUCTIVITY 


} Thia aubcoutine prints 19 line cbacacteca for the box top and bottom. 

PRINT LIRE: 

NOV 

a, 19 


MOV 

DL,196 

NEXT.LINE: 

CALL 

PRINT CHAR 


LOOP 

NEXT.LINE 


RET 


) Tbit tubroutlns aarks vith an aatarlak tbe approprlafct bit aettin9s. | 


BITS: MOV 

a, 2 

;Sbift two bits to right. 

ROR 

BX,a 


MOV 

DL,'** 


TEST 

BX,3 

}Are bits one and two off? 

JS 

DISPLAY BIT 

llf yes, display as is. 

SUB 

BP,100R 

lElst, Bove up ons row. 

TEST 

6X,1 

ll8 bit one off? 

JS 

OISPLAY.BIT 

(If yes, display. 

SUB 

BP,I0BH 

(Else, nove up one row. 

TEST 

BX,2 

(Is bit two off? 

JS 

DISPLAY BIT 

(If yes, display. 

SUB 

BP,1B0H 

(Else, nove up one row. 

OlSnJty.BIT: CALL 

RET 

LOCATE.CHAR 

(Print the asterlek. 

1 Text data ia placed 

here so the Basic 

data listing is easier to enter. 


HEADING 
SWITCHES 
TBXTi 
DB 13,10 

06 ' 0 • No diak dcive installed 

OB ' 1 ■ Disk drive installed 

OB • Bit 2 

DB ' 0 ■ Mo Biath coprocessor 

OB ' 1 ■ Nath coprocessor installed 

OB 13,10 

06 ' Bits 3-4 neaioty on systen board 
06 ' XT/PC2 PCI AT 

OB ' 11 ■ 256K 64K Does not 

06 * 10 - 192R 48E SFT>ly 

OB ' 01 - 128K 32X',13,10 

DB * 00 - 64K 1€X$* 


Bits S-0 initial video aode',13,10 
11 • B0X2S aonochroae* >13 ,10 

10 • 40X2S color ',13 ,10 
01 - 00X25 color*, 13, 10 

00 •• None', 13, 10 

Bits 7-8 no. of disks (if bit 1 •!}' 

11 - 4', 13, 10 
10 • 3', 13, 10 

01 - 2', 13, 10 
00 - l',13,10 


PARALOBL OB 

SERIAL 06 

CAKE PORT OB 

STSTE>LNBNORY OB 
FREE OB 

EXTENDED 06 

EXPANDED I» 

DOS OB 

BIOS 06 

EHH DB 

aw OB 

EGA DB 

NONE OB 


Parallel port(s)$' 
Serial port(s}0' 
Gaae pott$' 

Main aeaory 0' 

Bytes free $' 

Extended aeaory 8' 
Expanded BMory 8' 
DOS version 8* 

BIOS version 8* 

EMM' 

IBM' 

(EGA) 8’ 

Hone 8* 


CAP.COPR 
LONER. CD PR 
CAP_C 
L0WER_C 
OOPYR 


06 


1 » 


COPR. ' 



Gopyri9bt' 


CX)DB ENDS 
END START 

(Figure I ends) 


and meaningless leading zeros. 

This same division routine is used to 
display bytes free, the decimal portion of 
the DOS version, and, if it exists, extended 
or expanded memory. 

Bytes free Bytes free consists of 
conventional memory, less what is used by 
the operating system (DOS), the resident 
portion of COMMAND.COM, and any 
resident programs. This figure indicates 
the amount of RAM available to applica- 


tions programs. Any extended or expand- 
ed memory is not included in the byte 
count of bytes free. 

Normally, when a program is loaded, 
DOS allocates all the available memory to 
the program. To determine the bytes free, 
STATUS first returns all memory allocat- 
ed to it back to the system pool. This is 
done via INT 2 1 function 4Ah (Modify Al- 
located Memory Blocks) with BX = 0. 
This frees up all memory including what is 
presently being used by STATUS. Then 



. .Just put up your feet, 
take a 2-mmute break, 
and let TakeTwo 
do the rest. ” 

PC MAGAZINE 
August, 1986 

‘ EDITOR ’S CHOICE ' ' 


TakeTwoU, 

automatic hard disk backup 
program which completely 
manages the entire 
backup process, 
and takes less than 
2 minutes a day. 

No wonder it is 
the PC Magazine's i 
Editor's Choice as | 
well as the 
corporate-wide 
choice of leaders like GE and 
Ralston Purina. Take the Best. 
TakeTwo. 


Visit your ioad sofht, 'Arc 
dealer or call 


1 - 800 - 892-0007 

(In Virginia, ■'05-SS6-()0y‘'f 

toiled Software Security, Inc. 

8155 Leesburg Pike, Suite WXI. Vienna. VA 22)8() 

* TakeTu'ti i» a iraUcmark of I'niied Sofmarc Security, inc 
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THE BIOS 
DATA AREA 

F or those of you who do not have a 
Technical R^erence manual. Figure 
A presents a listing and brief description 
of the other bytes in the BIOS data area. 
STATUS uses only the words at offset of 
lOH and 13H. An interesting way to 
watch the data area in motion is to moni- 


Figure A: Other bytes of interest in the BIOS 
data area than the I Oh and I3h used by 
STATUS.COM. 


tor the changes in the keyboard status 
flag or the timer storage words. 

To do this, load DEBUG and enter 

R DS 
DS XXXX 
:40 

This will change the data segment to 
40H. Then it’s easy to look at any of the 
data areas with the dump command. For 
example, if you enter 
D 17 L 1 

DEBUG will display the first byte of the 
keyboard status. Then change the caps 


state by pressing CapsLock and enter the 
same dump command again. The byte 
will change the value depending on the 
other shift states. Experiment with the 
other Shift keys — for example, enter the 
dump command while you are depress- 
ing one and/or both Shift keys. 

The other word that will change rapid- 
ly is the timer. Just enter the following 
several times in succession: 

D 6C L 2 

When you’re through, to exit DEBUG, 
enter Q. — ^Michael J. M^ord 


Bytes in the BIOS Data Area 

Segment 40H 


Offset 

Size 

Deseriptlon 

OH 

4 words 

Addresses of up to four serial ports. 

8H 

4 words 

Addresses of up to four parallel ports. 

10H 

Word 

Equipment; Low byte carries switch information. 

High byte (11H) has number of ports (serial, etc.). 

(Used by STATUS.) 

12H 

Byte 

Manufacturer test flags. 

13H 

Word 

System board or main memory in K bytes. 

(Used by STATUS.) 

15H ~ 

Word 

Expansion RAM in K bytes. 

17H 

Byte 

Current shift status. If bit is on. indicates: 



Bit Bit 

7 Insert toggled 3 Alt depressed 

6 CapsLock toggled 2 Ctrl depressed 

5 NumLock toggled 1 Left Shift depressed 

4 ScrollLock toggled 0 Right Shift depressed 

18H 

Byte 

Second byte of keyboard status. If bit is on, indicates: 



Bit Bit 

7 Insert depressed 3 Ctrl-NumLock toggled 

6 CapsLock depressed 2 PC/r Clicker toggled 

5 NumLock depressed 1 PC^rAlt-Ctrl-Caps 

4 ScrollLock depressed 

19H 

Byte 

Alt-keypad entry for ASCII characters. 

1AH 

Word 

Pointerto keyboard buffer head. 

1CH 

Word 

Pointer to keyboard buffer tail. 

1EH 

16 bytes 

Keyboard buffer. 

3EH 

Byte 

Seek status. If bit » 0. next seek will recalibrate by 
repositioning to track 0. 



Bit Bit 

3 s Drive D 1 - Drive B 

2 a Drive C 0 = Drive A 

3FH 

Byte 

Motor status. If bit 7-1. write in progress. If bits 

3 through 0 » 0. indicates motor on. See seek status for 
bit assignments. 

40H 

Byte 

Motor count for time-out until motor turnoff. 


41 H 

Byte 

Disk status. Bit settings code type of disk error. 



Bit Bit 

7 Time-out failure 3 DMA overrun 

6 Seek failure 2 Sector not found 

S Controller failure 1 Write protected 

4 CRC failure 0 Address not found 

42H 

7 bytes 

NEC status. 

49H 

Byte 

Current CRT (video) mode. 



Bit Bit 

7 Monochrome 3 80 x 25 color 

6 640 X 200 BW 2 80 x 25 BW 

5 320 x 200 BW 1 40 x 25 color 

4 320 x 200 color 0 40 x 25 BW 

4AH 

Word 

Current number of columns on the screen. 

4CH 

Word 

Size of the video buffer. 

4EH 

Word 

Starting offset of the video buffer. 

SOH 

8 words 

Current cursor position for each of eight pages, starting 
with pageO. 

60H 

Word 

Starting and ending line of cursor. 

62H 

Byte 

Current active display page. 

63H 

Word 

Port address of active display. 

3B4 = Monochrome 3D4 = Color 

65H 

Byte 

Current setting of the CRT mode register. 

66H 

Byte 

Current palette. 

67H 

Word 

Data edge time count. 

69H 

Word 

CRC register. 

6BH 

Byte 

Last input value. 

6CH 

Word 

Low half of timer. 

6EH 

Word 

High half of timer. 

70H 

Byte 

Timer overflow. One if time went past midnight. 

71H 

Byte 

Bit 7 - 1 to indicate Break was depressed. 

72H 

Word 

Reset flag. A warm boot instead of a cold boot is done if this 
word equals 1234H when Ctrl-Alt-Del is pressed. 

74H 

2 words 

Hard disk status. 

78H 

4 bytes 

Time-out for the parallel ports. 

7CH 

4 bytes 

Time-out for the serial ports. 

SOH 

Word 

Offset address for start of keyboard buffer. 

82H 

Word 

Offset address for end of keyboard buffer. 
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DOWNLOADING STATUS 


T he programs that appear in our PC 
Lab Notes column (as well as other 
programs we publish) can be download- 
ed by modem from the PC Magazine In- 
teractive Reader Service. There is no 
charge for this service, but users are cau- 
tioned that these programs are copyright 
material and are made available only for 
individual, noncommercial use. You 
may make cc^ies for others (including 
placement on noncommercial electronic 
bulletin boards), as long as no charge is 
involved. However, making copies for 
any commercial purpose is strictly pro- 
hibited. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1,200 
(or 300) bps, 8 data bits, 1 stop bit, no 


parity. PC-lRS files with a .COM, 
.EXE, or .ARC extension require that 
you also use the Xmodem error-checking 
protocol; our other files (e.g. , those with 
extensions of .ASM or .BAS) can be 
downloaded using either regular ASCII 
or Xmodem transmission. 

STATUS. BAS, whether typed in 
from the magazine at your keyboard or 
downloaded from PC-IRS, will automat- 
ically create STATUS.COM when run 
once in BASIC. STATUS. ASM, also 
listed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft) and the following commands: 
MASM STATUS; 

LINK STATUS; 

EXE2BIN STATUS STATUS.COM 


STATUS AT A GLANCE 


Syntax: 

[d: ][pat/i]STATUS 

Operation: STATUS provides an on- 
screen display of the current system- 
board configuration settings for an IBM 
PC or XT (or the equivalent AT equip- 
ment byte). The data reported includes 
the number of disk drives, presence/ab- 


sence of a math coprocessor, amount of 
on-board system memory (not for AT), 
initial video mode (including EGA), 
amount of installed and free RAM, 
amount of extended and expanded 
memory, number of parallel, serial, 
and game ports, and DOS and BIOS 
versions. Some information may not be 
reported by non-IBM “compatibles.” 


INT 2 1 function 48h (Allocate Memory) is 
issued with BX = OFFFFh. BX is equal to 
the requested paragraphs of memory, one 
paragraph equating to 16 bytes. OFFFFh 
paragraphs (1024K) is, obviously, mote 
memory than is actually available to us. 
DOS, being just as smart, refuses the re- 
quest and on return, politely prompts us 
with the amount of memory that is avail- 
able. VoilA! 

The amount of free memory is also re- 
turned in paragraphs. This number is con- 
verted to kilobytes by dividing by 64 
(1024/64 = 16). The result is rounded up 
if the remainder is equal to 32 or above. 
(This is analogous in decimal arithmetic to 
rounding up if the remainder is equal to 0.5 
or above.) 


EXTENDED MEMORY To determine 
the amount (if any) of extended memory 
installed, INT I5h is issued with AH = 
88h. INT 15h is the old cassette I/O. In an 
AT (remember that extended memory is 
available only in an AT-class machine) 
INT 15h returns with AX = number of K 
bytes of extended memory. (For more dis- 
cussion about extended and expanded 
memory, see “Enlarging the Dimensions 
of Memory,” PC Magazine, Volume 5 
Number I .) If INT ISh is issued in a ma- 
chine other than an AT, unpredictable re- 
sults will occur. So, before issuing INT 
15h, STATUS must check to see if it is op- 
erating on an AT-class machine. This is 
determined by the ID byte in high ROM 
memory. The coding of the byte at address 
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F0(X):FFFE is as follows: 

FF = PC or early XT 
FE = XT 
FD = jr 
FC = AT 

If FCh is found. STATUS issues INT 15h 
to get the available memory. 

Programmers should note that the inter- 
rupts must be turned back on with an STI 
instruction upon return from INT 15h. Un- 
like other interrupts, INT 15h shirks this 
responsibility. Failure to enable the inter- 
rupts will let interrupts stack up, and even- 

■ Before issuing INT 
67h, STATUS must first 
determine whether or not 
expanded memory exists 
by checking if the 
expanded memory 
manager is installed. 


tually the program will perform that most 
embarrassing act of locking up the ma- 
chine. The correct assembly code looks 
like this: 

MOV AH,88H 
INT 15H 
STI 

EXPANDED MEMORY INT 67h is 
used by the expanded memory manager 
device driver. Issuing INT 67h with AH = 
42h will return with a value in DX equal to 
the number of I6K blocks of expanded 
memory. If no expanded memory manag- 
er has been installed, however, the vectors 
for INT 67h will simply be zeros and the 
machine will crash. So STATUS must fust 
determine whether or not expanded mem- 
ory exists by checking if the memory man- 
ager is installed. 

INT 67h is a device driver with a header 
starting at offset 0. Unlike .COM files, 
which construct a PSP (program segment 
prefix) in the first lOOh bytes, device driv- 



LOTUS, HISTORY IS ABOUT TO 
REPEAT ITSELF 


INTRODUCING SILK™ SPREADSHEET 
SOFTWARE. IT’S NOT A LOTUS CLONE. 
IT’S BETTER. 

SILK is prepared to meet the Goliath of the spreadsheet 
software industry head on. We’ve 
prepared by investing over 
40 man-years in its 
development. 

SILK stands alone as an extraordinary and ingenious 
product that will transport you to a new, higher level of 
power and performance. 



THE EXPERTS CALL SILK 
“LOTUS VERSION 3.0” 

Minutes into the SILK demo, even the most skeptical 
users are won over. Here’s how SILK goes beyond 
Lotus: 


BE PRODUCTIVE ... ON THE FIRST DAY 

SILK is easy to use. In fact, SILK’s command structure 
is largely compatible with Lotus 1-2-3. But unlike 
Lotus, SILK has built-in utilities that allow you to move 
easily between Lotus versions 1 A and 2.0 and DIF files. 

HELP IS “LIVE” 

SILK has the only HELP system that allows you to 
work in the program at the same time you are receiving 
help. No more switching back and forth. A single 
keystroke puts you in touch with “context-sensitive 
help.” A window comes up to explain the functions of 
the system relative to where you are at that time. 


ALLOCATION-A DIFFICULT MODEL 
MADE EASY 

You can easily proportion all the values in a range with 
one keystroke. Just enter your values, point to a range 
and you’re done! 

TIME-SERIES MODELING IN ENGLISH 
PLUS VALIDATION 

SILK speaks your language, not computerese. The 
benefit is reduced errors, entry time and training. 

SILK automatically validates all entries. It 
highlights all entries not matching your criteria 
and restricts movement of the cell pointer to those cells. 

Sn.K AUTOMATICALLY RECORDS 
EVERY KEYSTROKE ON HARD DISK 

Eliminate the disaster of lost data. If a power failure 
occurs, simply play back your work and SILK recovers 
the entire model! 

These are just five of the dozens of standard 
features, not upgrade enhancements, built 
into SILK! 

ONCE YOU’VE SEEN 
SmKDEMONSTRATEDi 
YOU WON’T WORK 
WITH ANYTHING LESS 

For more information call 
Daybreak Technologies, Inc. 
toU free at 1-800-327-SILK, or 20-212-3030 (in CA). 



Look out Lotus, we’ve got what it takes! 


SILK is designed for IBM PCs and compatible computers. 



DAYBREAK 

TECHNOLOGIES. INC. 2271 205th STREET, TORRANCE, CA 90501, l-m327-SILK, or 213-212-3030 (in CA). 

€> 1997 Diybnak Tedwolaiies. lac Locus and Loots are legmered ndemrlu of Locus Dp ^l oyn uB Cotp. IBM PC. XT m) AT are iqoieted irademaris of Inmacional Busimss Machaies Cocponuce 
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ei^ use the space for a header. Eight bytes, 
starting at offset OAh, are reserved for the 
device name. STATUS first retrieves the 
vector for the manager via INT 21 , func- 
tion 35h (Retrieve Interrupt Vector). The 
interrupt is called with AL = 67h, the vec- 
tor of interest. ES:BX returns with vector. 
The expanded memory manager has a 
name of EMMxxxr, so STATUS first veri- 
fies that EMM is installed by looking for 
the characters EMM at offset OAh of INT 
67h. If found, the available memory can 
be retrieved via issuing INT 67h with AH 
= 42h. DX returns with the number of 
16K blocks. This is multiplied by 16 to dis- 
play the memory in kilobytes. 

DOS VERSION Getting the DOS ver- 
sion is a simple matter of issuing INT 2lh 
function 30h. On return, AL contains the 
major version number (the number to the 


■ The last thing STATUS 
reports is the BIOS 
release date and copy- 
right, STATUS looks for 
the release date at 
address F0(X):FFF5. 


left of the decimal point) and AH has the 
minor version number. If AL returns with 
zero, then the version is pre-2.00. (Unless 
you’re still in the Dark Ages, you’ll have 
upgraded at least to 2.00. ) 

BIOS VERSION The last thing STA- 
TUS reports is the BIOS release date and 
copyright. STATUS looks for the release 
date at absolute address F(X)0:FFF5. This 
is the reserved memory address used by 
IBM. Other PC compatibles may or may 
not follow this convention. In any event, 
STATUS displays the up to 8 bytes found 
between the ASCII space character and the 
lowercase “z.” As mentioned above, this 
is the same relative location for the ID 
byte. If you are adventurous, you can ex- 
plore this area of memory by loading DE- 


If CLSiPRINT "chBCklng DATA; 

please wait 







2f FOR y*] 

TO 95 

tPOR 

-1 TO 18:R£AD AtT-T+A 






31 KBXTsREAD BtIP T>B 

THEN 58 








41 PRINT * 

Siror 

in lin* *il384-y*iBsENO 







5f T-f:NBXTtPOR 

X-1 TO 45 t READ AS 








61 IP A$-' 

-1* THEN 88 

ELSE READ BilF LBN (AS) • 

8 THEN 

88 




71 PRINT • 

Error 

in length of 

text 

*t PRINT AS: 

END 





8f NEXTiRESTOREtOPEN 

STATUS 

CON" 

FOR OOTPUT 

AS 81 





91 FOR X-J 

TO 18:R£A0 

As IF A— 1 THEN 118 

ELSi 

BS-CHRS(A} 




Ilf PRINT 

•1.B8; 

iNEXT 

READ DUNMr$:GOTO 98 






Ilf FOR X- 

1 TO : 

iRBAD 

D$i NEXT t FOR 

X-1 TO 

44:R£AO AS 





12f IF kU 

*-l* THEN PRINT 81 

CBR$(13) |C8RS(18)|ELSE 

PRINT 

11, AS; 

tREAD OS 


I3f MEXTiCLOSBsPRINT 

•STATUS 

CON created 







14f DATA 

235, 

98, 

144, 

67, 

111, 

112, 

121, 

114, 

185, 

183, 1218 


15f DATA 

184, 

116, 

32, 

49, 

57, 

56, 

55, 

32, 

98, 

185, 696 


161 DATA 

182, 

182, 

45, 

68, 

97, 

118, 

185, 

115, 

32, 

88. 864 


17f DATA 

117, 

98, 

188, 

185, 

115, 

184, 

185, 

118, 

113, 

32. 997 


IM DATA 

67, 

111, 

46, 

26, 

77, 

185, 

99, 

184, 

97, 

181, 833 


19B DATA 

188, 

32, 

74, 

46, 

32, 

77, 

181, 

182, 

182, 

111, 785 


2ff DATA 

114, 

188, 

179, 

32, 

79, 

32, 

49, 

32, 

58, 

32, 699 


21 f DATA 

51, 

32, 

52, 

32. 

53, 

32, 

54, 

32, 

55. 

32, 425 


22f DATA 

56, 

32, 

179, 

36, 

49, 

32, 

179. 

32, 

78, 

32. 785 


23 f DATA 

36, 

48, 

32, 

179, 

32, 

24, 

32, 

36. 

8. 

8, 419 


241 DATA 

188, 

8, 

58, 

255, 

285, 

16, 

138, 

252, 

51, 

281, 1356 


2Sf DATA 

186, 

79, 

24, 

184, 

8, 

6, 

285, 

16. 

189, 

22, 911 


26 f DATA 

8, 

186, 

179, 

4, 

232, 

238, 

2, 

169, 

35, 

1, 1858 


27 • DATA 

186, 

215, 

4, 

232, 

221, 

2, 

189, 

29, 

2, 

232, 1312 


28f DATA 

229, 

2, 

176, 

218, 

232, 

285, 

2, 

232, 

234, 

2, 1534 


29f DATA 

178, 

191, 

232, 

197, 

2, 

189, 

29, 

3, 

166, 

62. 1269 


3ff DATA 

1, 

232, 

193. 

2, 

189, 

27, 

4, 

186, 

84, 

1. 919 


31 f DATA 

232, 

184, 

2, 

187, 

219, 

32, 

235, 

17, 

178, 

179, 1465 


32f DATA 

232, 

169, 

2, 

189, 

27, 

5, 

186, 

91, 

1, 

232, 1134 


33 f DATA 

165, 

2. 

187, 

32. 

219, 

185, 

8, 

8, 

285, 

17, 1828 


3 4f DATA 

138, 

248, 

138, 

215, 

246, 

198, 

1, 

116, 

2, 

138, 1432 


35f DATA 

211, 

232, 

138, 

2, 

178, 

32, 

23 2, 

133, 

2, 

288, 1368 


361 DATA 

286, 

226, 

235, 

254, 

6. 

98, 

1, 

128, 

62, 

98, 1314 


37 f DATA 

1, 

2, 

117, 

288, 

178, 

179, 

232, 

113, 

2, 

169, 1213 


38f DATA 

29, 

6, 

23 2, 

126, 

2, 

178 

192, 

232, 

182, 

2, 1181 


39f DATA 

232, 

131, 

2, 

178, 

217, 

232, 

94, 

2, 

186, 

224, 1498 


418 DATA 

4, 

232. 

83, 

2, 

285, 

17, 

139, 

216, 

189, 

2. 1869 


418 DATA 

8, 

178, 

42, 

247, 

195, 

1, 

8, 

116, 

4, 

129, 928 


428 DATA 

197, 

8, 

1, 

232, 

78, 

2, 

169, 

2, 

11. 

247, 959 


438 DATA 

195. 

2, 

8, 

116, 

4, 

129 

197, 

8, 

1, 

232 , 876 


44f DATA 

62, 

2, 

169, 

2, 

18, 

232, 

87, 

2, 

189, 

39, 822 


458 DATA 

11, 

232, 

81, 

2, 

184, 

8, 

192, 

142, 

216, 

198, 1258 


468 DATA 

38. 

8, 

191, 

225. 

7, 

186 

228, 

7, 

185, 

3, 1862 


478 DATA 

8, 

243, 

166, 

14. 

31, 

117 

6, 

131, 

197, 

19, 924 


488 DATA 

232, 

14, 

2, 

189, 

39, 

16 

232, 

46, 

2, 

189, 961 


498 DATA 

1, 

28, 

232, 

16, 

2, 

285 

17, 

178, 

46, 

246, 965 


588 DATA 

196, 

128, 

116, 

3, 

126, 

194 

2, 

246, 

196, 

64, 1273 


9If DATA 

116, 

2, 

254, 

194, 

232, 

231 

1, 

186, 

75, 

7, 1298 


528 DATA 

232, 

228, 

1, 

189, 

1, 

21 

232, 

238, 

1, 

285, 1348 


538 DATA 

17, 

178, 

48, 

246, 

196, 

4 

116, 

3, 

128, 

194, 1131 


548 DATA 

2. 

246, 

196, 

2. 

116, 

2 

254, 

194, 

232, 

197, 1441 


558 DATA 

1. 

186. 

93, 

7, 

232. 

186 

1, 

189. 

1, 

22, 918 


S68 DATA 

23 2, 

284, 

1, 

285, 

17, 

178 

46, 

246, 

196, 

16, 1343 


578 DATA 

116, 

2. 

254, 

194, 

232, 

171 

1, 

186, 

189, 

7, 1272 


588 DATA 

232, 

168, 

1, 

189, 

38, 

18 

186, 

128, 

7, 

232, 1183 


598 DATA 

161, 

1, 

285, 

18, 

232, 

75 

1, 

178, 

75, 

232, 1178 


688 DATA 

146, 

1, 

189, 

38, 

19, 

186 

137, 

7, 

232, 

142, 1897 


618 DATA 

1, 

232, 

38, 

1, 

178, 

75 

232, 

129, 

1, 

189, 1868 


628 DATA 

38, 

28, 

186, 

154, 

7, 

232 

125, 

1, 

38, 

164, 977 


638 DATA 

8, 

248, 

142, 

216, 

168, 

254 

255, 

31, 

68, 

252, 1618 


648 DATA 

117, 

28, 

188, 

136, 

285, 

21 

251, 

61, 

8, 

8, 991 


658 DATA 

116, 

18. 

232, 

17, 

1, 

178 

75, 

232, 

88, 

1, 958 


668 DATA 

235, 

6. 

186, 

234, 

7, 

232 

75, 

1, 

189, 

36, 1283 


678 DATA 

21, 

186, 

171, 

7, 

232, 

76 

1, 

184, 

183, 

53, 1834 


668 DATA 

285. 

33, 

198, 

222, 

7, 

191 

18, 

8. 

185, 

3, 1846 


698 DATA 

8, 

243, 

166, 

14, 

7, 

117 

■ 19, 

168, 

66, 

285, 1817 


788 DATA 

183, 

164, 

16. 

8, 

247, 

226 

232, 

219, 

8, 

178, 1485 


718 DATA 

75, 

23 2, 

34, 

1, 

235, 

6 

186, 

234, 

7, 

232, 1242 


728 DATA 

21, 


189, 

38, 

22. 

166 

188, 

7, 

232, 

22, 986 


738 DATA 

1, 

188, 

48. 

285, 

33. 

138 

221, 

58, 

255, 

138, 1268 


748 DATA 

288, 

128, 

194, 

48, 

232, 

1 

1, 

178, 

46, 

232, 1268 


758 DATA 

252, 

8, 

232, 

198, 

8, 

189 

36, 

23. 

186, 

285, 1323 


768 DATA 

7, 

232, 

245, 

8, 

184, 

8 

248, 

142, 

216, 

198, 1456 


778 DATA 

245, 

255, 

165, 

8, 

8, 

232 

185, 

8, 

169, 

38, 1257 


768 DATA 

24, 

23 2, 

239, 

8, 

186, 

8 

8, 

189, 

9, 

8, 687 


798 DATA 

232, 

78, 

8, 

115, 

44, 

186 

239, 

7, 

189, 

5, 1887 


888 DATA 

8, 

232, 

59, 

8, 

115, 

33 

186, 

244, 

7, 

189, 1865 


818 DATA 

5, 

8, 

232, 

48, 

8, 

115 

22, 

186, 

249, 

7, 864 


828 DATA 

189, 

3, 

8, 

232, 

37, 

8 

115, 

11, 

186, 

253, 1826 


838 DATA 

7, 

169, 

3, 

8, 

232, 

26 

8, 

114, 

16, 

38, 617 


848 DATA 

14, 

31, 

166, 

249, 

7, 

232 

151. 

1, 

31, 

185, 1886 


858 DATA 

38, 

8, 

232, 

28, 

8, 

189 

8, 

23, 

232, 

162, 984 


868 DATA 

8, 

285, 

32, 

187, 

8, 

8 

139, 

285, 

139, 

243, 1158 


878 DATA 

139, 

258, 

243, 

166, 

116, 

5 

67, 

117, 

243, 

249, 1595 


888 DATA 

195, 

248, 

195, 

172, 

68, 

32 

114, 

11, 

68, 

122, 1289 


898 DATA 

119, 

7, 

138, 

288, 

232, 

187 

8, 

226, 

248, 

195, 1472 


988 DATA 

51, 

219, 

188, 

74, 

285, 

33 

188, 

72, 

187, 

255, 1456 


918 DATA 

255, 

285, 

33, 

139, 

195. 

51 

218, 

185, 

64, 

8, 1337 


928 DATA 

247, 

241, 

131, 

258, 

32, 

114 

1, 

64, 

139, 

216, 1435 


938 DATA 

198, 

6, 

99, 

1, 

8, 

185 

16, 

39, 

232, 

25, 881 


948 DATA 

8, 

185, 

232, 

3, 

232, 

19 

8, 

185, 

188, 

8, 956 


958 DATA 

232, 

13, 

8, 

185, 

18, 

8 

232, 

7, 

8, 

165, 864 

(continues). 


Rgure 2: A BASIC program that will automatically produce STATUS.COM 
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PRODUCTIVITY 


960 DATA 

1, 0, 232, 1, 

0, 

195, 

139, 195, 51, 210, 1024 

970 DATA 

247. 241, 139, 218, 

138, 

208, 

60, 0, 116, 4, 1371 

981 DATA 

8, 6, 99, 1, 

128, 

62, 

99, 1, 0. 119, 523 

990 DATA 

1. 195, 128, 194, 

48, 

232, 

6, 0, 195, 180, 1179 

1000 

DATA 

9, 205, 33, 195, 

180, 

2, 

205, 33, 195, 232, 1289 

1010 

DATA 

11. 0, 232, 248, 

255, 

195, 

232, 4, 0, 232, 1401 

1020 

DATA 

238, 255, 195, 82, 

83, 

139, 

213, 50. 255, 180, 1690 

1030 

DATA 

2, 205, 16, 91, 

90, 

195, 

185, 19, 0, 178, 981 

1040 

DATA 

196, 232, 216, 255, 

226, 

251, 

195, 177, 2, 211, 1961 

10S0 

DATA 

203, 178, 42, 247, 

195, 

3, 

0, 116, 24, 129, 1137 

1060 

DATA 

237, 0, 1, 247, 

195, 

1, 

0, 116, 14, 129, 940 

1070 

DATA 

237, 0, 1, 247. 

195, 

2, 

0, 116, 4, 129, 931 

1080 

DATA 

237, 0, 1, 232, 

186, 

255. 

195, -1, 0. 0. 1105 

1090 

DATA 

*9C Hagasln* Systea Checkout Util lty$*,36 

1100 

DATA 

*Switche8$*,9.-l 




1110 

DATA 

* Bit 1 



Bita 5-6 initial video node* 

1120 

DATA 

65, >1 




1130 

DATA 

* 0 ■ No disk drive 

nstalled 

11 > 80X25 aonochroBe* 

1140 

DATA 

62,-1 




1150 

DATA 



10 - 40X25 color", 57,-1 

1160 

DATA 

■ Bit 2 



01 • 80X25 color*, 57,-1 

1170 

DATA 

* 0 ■ No nath copioceesor 


00 - None*, 50,-1 

1180 

DATA 

* 1 > Hath copcoceaeor inatalled 

Bits 7-8 no. of disks", 59 

1190 

DATA 

• (if bit 1 -!>•, 14,-1 




1200 

DATA 

* Bits 3-4 acaiory on Bysten board 

11 • 4*, 47,-1 

1210 

DATA 

" XT/PC2 PCI 

AT 

10 - 3", 47,-1 

1220 

DATA 

* 11 - 256K 64X 

Does 

not 

01 - 2*, 47,-1 

1239 

DATA 

* 10 - 192K 48X 


00 - 1", 47,-1 

1240 

DATA 

* 01 •• 128K 32K* 

,21,-1 



1250 

DATA 

* 00 - 64K 16R$ 

*,22 



1260 

DATA 

" Parallel port(a)$*,18 




1270 

DATA 

" Serial port(a)$*,16 




1280 

DATA 

* Gave ports*, 11 




1290 

DATA 

‘Rain Maory $*,17 




1300 

DATA 

*Bytea free $*,17 




1310 

DATA 

"Extended xieBory $*,17 




1320 

DATA 

"Expanded aeeoty $*,17 




1331 

DATA 

*D0S version $*,17 




13 40 

DATA 

"BIOS version $*,17 




1350 

DATA 

•EIUI*,3 




1360 

DATA 

■IBN*,3 




1370 

DATA 

*(EGA)$*,6 




1380 

DATA 

•None$*,5 




1390 

DATA 

*C0PR. *,5 




1400 

DATA 

•copr. *,5 




1410 

DATA 

•(C)$*.4 




1420 

DATA 

•(c>*,3 




1430 

DATA 

*Copyrl9ht*,9 



(Figure2eikisf 


PC Hagazlne Systea Checkout Utility 

1 

Switches 

012345678 

Nil II 


0 

t 

III I 


Bit 1 


Bits 5-6 initial video node 

0 " No disk drive installed 

11 • 80X25 Bonochroae 

a 1 " Disk drive installed 


10 • 40X25 color 

Bit 2 


• 01 - 80X25 color (EGA) 

0 ■ No aath coprocessor 


00 > Nona 

a 1 • Nath coprocessor installed 

Bits 7-8 no. of disks (if bit 1 -1) 

Bits 3-4 aeaory on systea board 

11-4 


XT/PCa PCI AT 

•10-3 


11 - 356K 64K Does 

not 

01-2 


10 ■ 192K 48K apply 

00-1 


01 - 128K 32X 

• 00 - 64K 16K 


Kain aeaory 

64 OK 

2 Parallel port(s) 


Bytea free 302K 

Extended aeaory 1153K 

2 Serial pert(s) 


Expanded aeaory None 

0 Caae port 


DOS version 3.10 

Bt\t 


BIOS version 01/10/84 

(C) IBN 1984 


Figure 3: A sample on-screen STATUS report. 


BUG and then entering the commands: 

d P0B0:PPP5 L8 for the release date 

d P000:PFPE Ll for the ID byte 

The location of the copyright is most 
unpredictable from BIOS to BIOS. Tofind 
a copyright notice, STATUS goes on a 
scavenger hunt looking for one of several 
key phrases. The program assumes that the 
BIOS authors used Copyright. COPR., 


Copr., (C), or (c) as a preface to their 
name. If none of these phrases are found, 
STATUS gives up, surmising the authors 
wish to remain anonymous. Note that 
STATUS insists on a period after the two 
Copr. phrases. This is to avoid getting a 
match on the word Coprocessor. 

The search is conducted starting at the 
address F000:0000 and continuing to the 
end of ROM (F000:FFFF). Starting at ad- 


dress F000:F600, 32K is reserved for Cas- 
sette Basic (subroutines used by PC BA- 
SIC). In most clones, this memory is 
unused; that's why you have to run 
GWBASIC or some other generic BASIC 
program. In this case, obviously, STA- 
TUS will not have a chance in finding a 
match until it gets to the BIOS routines 
starting at address F000:FE00. It's in this 
last 8K of ROM that a match is most likely 
to be found. 

The assembly instructions to search for 
a string are not as complicated as you 
might think, thanks to the CMPSB and 
REP instructions. The routine STATUS 
uses can be found in the assembly listing at 
the label SEARCH. The source pointer 
(SI) is initialized to zero and the counter 
(CX) is initialized to the length of the string 
to be found. The de.stination (Dl) is set to 
the offset of the string to be matched 
(COPR., for example). Then the powerful 
combined instruction REPZ CMPSB is ex- 
ecuted. This instruction compares the 2 
bytes pointed to by SI and Dl until either 
they are not found to be the same or CX be- 
comes zero. The same instruction incre- 
ments SI and Dl to point to the next pair of 
bytes in the string and, at the same time, it 
decrements the counter (CX). 

All that needs to be done, then, is to 
check if CX made it to zero with a JZ in- 
struction. If CX = 0, then STATUS 
branches to the subroutine to handle a 
match. Otherwi.se, the source is bumped to 
the next starting byte in ROM. and the 
compare instruction is executed again. 
Now that's a powerful instruction! 

Before exiting. STATUS moves the 
cursor to line 24. Since the entire screen is 
used and the la.st place to which STATUS 
writes is line 25. if an exit were made with- 
out this correction. DOS would scroll the 
screen by issuing the carriage return-line- 
feed before returning the prompt. 

That's it. Stick STATUS in your tool- 
box. Give your machine a checkup. And, 
as with all good medical tools, it's hoped 
that you will not need STATUS for serious 
equipment problems, but if need be. it will 
be nice to have around for quick, painless 
exploration before resorting to surgery. Iffl 


Michael J. Mefford is a micriK ompuler 
consullani who works out of his home in 
Gleneden Beach. Oregon. 
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FmocutOfts 


LEAMN6 E06E 

Word Processor with Merge & Spell 

UFETREE 

Volkswrner 3 

LOTUS 

Manuscript 

MICROm 

Wordstar 

Wordstar Propack 

Wordstar ?0O0 

MICROSOFT 

Word (Version 3) 

MULTIMATE 

Mullimate 

Multimate Advantage 
WORD PERFECT 
Word Perl ect 
Word f^rlect LiOrary 


BORLAND INTERNATIONAL 

Turbo Lightning 
UVIN6 WOEOfoT 
Thinkiank 
MAX THINK 
Max Think 


ASHTON TATE 
dBase III Plus 
Rapidiiie 

BORLAND INTERNATIONAL 

Reflex 

MICRORIM 

RBase System V 

NASHOBA 

Nutshell 

SEASIDE SOFTWARE 
Ask Sam 

PAPERBACK SOFTWARE 

VP into 


MmBAMVmiTIU 

FOX a &ELLER 

Ouickreport 

NANTUCKH 

Clipper 

SOFTWARE TOOLS 
ViewgenV 2 
WORD TECH 

Quicksilver 


ASHTON TATE 
Framework ii 

COMPUTER ASSOCIATES /l-U.S. 

Supercaic 4 

naTAL RESEARCH 

GEM Draw Plus 

GEM Collection 

GEM Desktop 

LOTUS 

Lotus 1-2-3 Version 2 
Symphony 
M^ICROSOfT 
Muitipian 

MIOENT SOFTWARE 

Ability 

MOSAIC 

Twin II 

PAPERBACK SOFTWARE 

VP Planner 
SOFTWARE GROUP 

Enable 

SOFTWARE PUBLISHING 
PFS isi Choice 


62.00 
99 00 
49 00 


8SOO 
379.00 
99 00 
IS5 DO 
S9 00 


145-00 
379.09 
95.00 
299 00 


429.00 

295.00 

189.00 
119 00 

32.00 


129 00 
59 00 

79.00 

59.00 
359.00 

89.00 


• Orders placed before 3 p.m. (PST) shipped 

samed^ 

• We wefcome corporate accounts. 

• Free lecfintcal support 

• Immediate replacement of detective goods 

• Bulk discounts. 

• One million dollar inventory. 


Professional Wnie 
Professional File 
SYMANTIC 
Q&A 

WORD PERFECT GROUP 
MaihplanV 3 


CAMSMD6E CO-OPERATIVE 

Spreadsheet Analyst 

LOTUS 

Hal 

1-2-3 Repon Writer 
TURNER HALL 
SOZ 


AMERICAN SMALL BUSINESS 
ProOeSi 
BLOC D 
Form Tool V 2 0 
DEaSlON RESOURCES 
Chadmasier 
Signmasler 
O^ERIC SOFTWARE 
Generic Card 

GRAPHICS COMMUNICATIONS 

Graphwriter Combo 

FrMlmce Plus 

MICROGRAFX 

PC Draw 

In-A-Vitleii 

Windewi Draw 

MI6ENT 

35MM Express 

RIX 

EGAPainl 

SPRINGBOARD 

Newsroom 

THREE 0 GRAPHICS 

Perspeaive 

T-MAKER 

OickAri Personal Publisher 
UNISON WORLD 
Pnm master 
ArtGalleryl&ll 
VENTURA SOFTWARE 
Ventura Publisher 


BREAKTHROUGH 

Timeline 

Timeline Graphics 

COMPUTER ASSOCIATES/I. U S 
Suoerproiea Pius 
HARVARD SOFTWARE 
Total Protect Manager 
SCITOR 

Proiea Scheduler Network 

WI^ARE 

Prime Tune 


COMPUTER ASSOCIATES/I U.S. 
Each Accounting Module 
Payroft 
Easy Plus 
OAC SOFTWARE 
DAC Easy Accounting 
DAC Payroll 
OPEN SYSTEMS 
GL/AR/AP/Payroll/Inventory 
Purchase Order/Saies Order/ 
Report Writer 
Resource Maitager 


110.00 

115.00 


159 00 

59 00 

209 00 
145 00 

59.00 

329.00 
369 00 

199.00 

279.00 

10I.OB 

379.00 

49.00 
42 ra 

155.00 

109 00 

32 00 
22 EA 


379.00 

239.00 


MECA 

Managing Your Money V 3 
MONOGRAM 
Dollars & Sense 
NORTH EDGE 
Timeslips 


95.00 


• Immediate shipment on purchase orders 
from qualified Institutions (schools and 
universities Included) 

• No hidden charges. 


All prices subject to change without notice. 
We do not guarantee compatibility. No sur- 
charge (or VISA or MasterCard. 2% surcharge 


MERIDIAN TECHNOLOGY 


Carbon Cooy 

109 U 

MICROSTUF 


Crosstalk XVI 

99.00 

Remote 

99 00 

PERSOFT 


Smarterm 220 

149.00 

SOFTKLONE 


Mirror (Crosstalk Cionei 

39.00 

imUTMS 


BORLAND tNTERNATIONAL 


Superkey 

40.00 

SidekickfUnprotectedi 

4B 00 

Traveiiinq Sidekick 

40.00 

CENTRAL POINT 


Copy II PC 

29 00 

Copy II Option Board 

85 00 

EXECUTIVE SYSTEMS 


Hot 

42 00 

X-Tree 

32 00 

FIFTH GENERATION 


Fast back 

99 00 

MACE 


Mace Utilities 

59 00 

MICROSOFT 


Windows 

65.00 

PCS6 


U^lmnc 

pnsoNrcs 

59.00 

Smart Notes 

49 00 

PETER NORTON 


Norton Ulillies 

55.00 

Norton Commander 

37 00 

OUAIO SOFTWARE 


Cooywritew/Zero Disk 

39 00 

SOFTLOGIC SOLUTIONS 


Disk (^imirer 

36.M 

Double Dos 

29 00 

Software Carousel 

36.M 

STERLING SOFTWARE 


intetiigent Back-up 

79 00 

PMOOMAMMMM UUMUAMI 

BORLAND INTERNATIONAL 


Turbo Pascal W/8087 & BCD 

59 00 

Turbo Database Toolbox 

40 00 

Turbo Tutor 

22 00 

Turbo Graphix Toolbox 

40 00 

Turbo Jumbo Pack W/6087 

169 00 

Turbo Basic 

59 00 

UFEBOAT ASSOCIATES 


Lattice C Compiler 

24S 00 

MICROSOFT 


Macro Assembler 

95.00 

Fortran Compiler 

Z29.lt 

Quick Basic 

65.00 

C Compiler 

289 00 

HARDWARE 

mtmSn/MuummcnoHaoAMOB 

A.S.T. RESEARCH 


Six Pack PlusW/B4k 

170 00 

Six Pack Premium W/S12k 

409 00 

R8npaoePCW/256k 

275.00 

Rampage AT W/512K 

485 00 

TALLTREE SYSTBIIS 


jRAM3PCwin0k 

195.00 

JRAM3AT with Ok 

245 00 

WUMNCSCAMM 


ATI TECHNOLOGIES 


E G A Wonder 

299 00 

HERCULES 


Monochrome Rus 

199 OO 

Color Card 

159 00 

NEC 


NEC 6B-1 

445 00 

PARADISE 


Modular Graphics Card 

21900 

EGA Auto Switch Card 

359 00 

ZUCKERBOARD 


Color Card {Uo Parallel Port) 

59. n 


American Express. No returns without RA# 
Short shipments must be notified within 48 
hours 15% restocking fee on non-defective 
goods: S3 00 C.0.0. charge. Shipping S4.00 
per item, less on bulk orders. (SB 00 Blue La- 
bel ) (Higher for some hardware items.) 

Call tar prfeas lor aoy Itam ink laclvdad ka 
Hlla price list. 


Color Card(ParallelPort) 

79.00 

Monochrome Graphics 


(Hercules Compatible) 

79 00 

1-0 Mini w/dock calendar parallel 


& serial pon 

75 00 

WOMlIMt 


HAYES 


1200 

399 00 

12006 with Smancom It 

379.00 

PRACTICAL PERIPHERALS 


1200 Internal Halt-Card 

129.00 

idOmTOM 


AMDEX 


310 A 

155 00 

NEC 


NEC Multisync 

PRINCETON 




HXI2 


pitimu 


C. ITOH DIGITAL GROUP ClH ler prices 

anzEN 


1200 

199.00 

Premiere 35 LO 

475.00 

EPSON Call lor Prices 

NEC 


Pinwriter P5 

1159.00 

Pinwruer P6 

529 00 

OKIOATA Call lor Prices 

TOSHIBA 


P321 

S2S.00 

P351 

1099 00 

CALL FOB ALL PBIHTEB ACCESSORIES 

PlOfTVU/ 


MummvoM trsniM 


POLAROID 


Polaroid Palette 


SOFTWARE GARDEN 


Dan Bricklm s Den>o Program 


HMDPISKS/ 




10 MB Internal Tape Back-up 

549.00 

10 MB Internal AT Tape Back up 

859 00 

MOUNTAIN 


20 MB Drive Card 

775 00 

SEAGATE 


20 MB Hard Disk with Controller 

420 00 

mMVTMVICIS 


KEYTRONICS 


K65t5l 

175 00 

MICROSOFT 


Mouse with PC Paintbrush 

129 00 

MOUSE SYSTEMS 


Mouse Systems Mouse with Pamt 

129 00 

fWIMl MMOflCWOW/ 


■AOC'UMMOWn 


, COMPUTER ACCESSORIES 


PIS Power Oirecicir 

115 00 

EPD 


EPO Lemon 6 Outlet 

32 00 

IBC/TADIRAN 


AT Replacement Battery 

27 50 

KENSINGTON 


Masterpiece 

89 00 

Masterpiece Plus 

115 00 

lAMCNIM/ 


CO«MMOCmOMG 


Intel NEC. Toshiba Etc Can For Price* 

eOMMTIBS 


MULHTECH 


XT System 

1II9.IB 

AT System 


PC/)(T COMPATIBLE COMPUTERS 


(PCC A UL Aintierlzwl) 


Complete PC Systems from under SB50 00 

Complete XT Systems from under S I50 00 

We can buikJ the system according to needs 

TOSHIBA 


llOOf 

IM.BI 

3100 

szn.n 

Order desk & technical support open: 

8 a m. to 6 p.m. Monday-Friday 


10 a.m. to 2 p.m. Satur^ (PST) 


6934 Can by St. 


Suite #109-110 


Reseda, CA 91335 



181870S-1895US 1 800 231-6603 CA 1 800 328-4473 US 


CIRCLE 205 ON READER SERVICE CARD 
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■ PROGRAMMING/UTILITIES ■ MICHAEL J. MEFFORD 


A DOS MUSIC 
GENERATOR 

If the pitch in your office has become as sharp as a 444-HzA, here’s a utility that lets you 
create a more restful tempo without even going into BASIC. 

I t’s nice occasionally to take a short I 
break from the serious side of utilities ! 
programming. In this issue you’ll leant 
how to musically noodle with PLAY, and 
next time you can graphically doodle with 
DRAW. After time out for some fun, 
you’ll return to the grindstone with rested 
wits. 

PLAY.COM emulates the BASIC 
command set of the same name, but frees 
your musical creativity from the con- 
straints of working within BASIC. Not 
that you have to be a Henry .Mancini to use 
PLAY: as a youth I played the accordion; 
that’s my only musical (?) background. 

You can save the chore of entering ei- 
ther the assembly language listing for 
PLAY (shown in Figure 1 ). or the BASIC 
program (Figure 2) that will create PLAY 
.COM automatically, by taking advantage 
of the PC Magazine Interactive Reader 
Service. Instructions for downloading any 
or all of the PLAY files from the IRS by 
modem are given in the accompanying 
sidebar. 

The syntax for PLAY is 

PLAY (string C/K] I filespec/F [/K] J 

Don’t let such a strange-looking format 
alarm you. It means only that you have 
several options when using PLAY.COM. 

If you give PLAY no arguments, that is, 
just enter PLAY, the program will auto- 
matically try to use a file called PLAY 
.DAT in the current directory. You are re- 
sponsible for creating the PLAY.DAT 
data file (think of it as composing a score). 

Incidentally, when preparing PLAY 

P C 


PI ay. asm 

Emulates Basic's Play commands 
Syntax PLAT (string(/K] I £ilespec/F[/K]) 
/X denotes no k^board polling 


CODE SEGMENT 

ASSUME CS t CODE, D8: CODE 

ORG IMH 


COPYRIGHT 

PROGRAMMER 


TEMPO 

MUSIC 

COUNT 


BEGINNING 


'Copyright 1967 Ziff-Davis Publishing Co. 
'Michael J. Mefford' 


64 

136 

1 


DM 


C Ct D D« E F 

16744,17736,18792,19912,21996,22352 
F« G G* A A* B 

23668,25988,26576,26160,29712,31616 


FILE 

PARA_PLAG 

FILE_FLAG 

POLl,_KEr 


OB 


'PLAY.DAT' ,0 


Speed the clock up to four times normal speed. 

Capitalize command line and check for switch characters. 


CAPITALIZE: 

NEXT.CAP: 


NOV 

CALL 

NOV 

INT 

NOV 

NOV 

FCSB 

POP 

NOV 

NOV 

INT 

CMP 

JZ 

NOV 

LODSB 

CMP 

JZ 

CMP 


BX, 16384 
SET.CLOCK 

AX,3598B 
21B 

WORD PTR TIN£R_TIC,BX 
WORD PTR TIMBR_T1C12] ,ES 


;Olvisor for 72. S/sec IRQ 0. 

;Get INT 8 (timer tic) . 

;Save old vector. 


ES 

DX, OFFSET INT.S 

AX,2S98R 

21 B 

BYTE PTR DSt(89B},9 

PARAMETERS 

8I,61B 

AL,13 

PARAMETERS 

AL,'/' 


{Restore ES. 

{Point INT 6 to our routine. 


{Arc there any parameters? 
Ilf no, open PLAY.DAT. 
{Point to parameters. 

{Get a byte. 

{Is it carriage return? 

{If yes, done here. 

{Is it switch character? 


Figure 1 : The assembly language listing for PLAY .COM . 
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.DAT. note that PLAY strips the high bit, 
so you can use any word proces.sor that 
does not include a header with the text. 
That includes WordSlar'a document 
mode. 

The second option is to give PLAY ar- 
guments directly from the command line 
as a string. Using this method, you can 
give PLAY up to 1 23 commands ( 1 28 le.s.s 
the 5 for PLAY and a space). Note: when 
you do this, omit the quotes that BASIC 
demands, Here's an example of a short 
command line entry; 

PLAY T150O2L6GO3CEL8G.EL2G 

Note above the difference in the number 0 
used in setting tempo, and the letter O, 
which denotes the cKtave. 

Another way you might use the imme- 
diate mode of PLAY is to create different 
frequency and length beeps to use as 
prompts in a batch file. For example, try 

PLAY T25 5 L6 4GAG AGAGAGAG AG A 

Or. if you want to just hear all 12 notes 
of the scale in one octave, enter 

PLAY C C# D D# E F r# G G# A A# B 

Notice that in this example I placed spaces 
between the notes for belter readability. 
You can also use commas or semicolons 
for delimiters that won't affect the actual 
music. 

Your third option is to give PLAY a 
data file that contains the commands. You 
can use any legal DOS filespcc. including 
paths. The filename must be immediately 
followed by IF. so PLAY knows that the 
command line characters represent a file- 
name and not individual PLAY com- 
mands, If this is omitted. PLAY will try to 
play any legal characters in the filename. 
This error may lead to interesting but prob- 
ably not very musical results. PLAY does 
not look for leading delimiters on the com- 
mand line, so be sure to enter only one 
space between PLAY and the filespcc. 

As a working example. Figure 3 con- 
tains a data file for the Scott Joplin rag 
"The Entertainer," best known as the 
theme music for the movie The SliiiK. as 
well as files for "Greensleeves" and the 
“Dragnet" theme. You can create each of 



JZ 

SNITCHES 

7 If yes, check which one. 

(Is It a possible command? 


CMP 

AL, 'O' 


JB 

NEXT CAP 

;If no, get next byte. 


MOV 

PARA_PLAG,1 

;Else flag that parameter exists. 


CMP 

AL, 'a' 

7 is it lower case? 


JB 

NEXT CAP 

7 If no, get next byte. 

7Else, capitalize. 


AND 

BYTE PTR [SI-1],5FH 


JHP 

SHORT NEXT.CAP 

jNext byte. 

SNITCHES: 

CMP 

AL, •/' 

7 ls it switch character? 


JNZ 

GET SNITCH 

7 If no, get next byte. 


NOV 

BYTE PTR tSI*l],« 

7 El 8 e create ASCIIZ for DOS. 

GET SNITCH: 

LOOSB 


7 Get a byte. 


CMP 

AL,13 

7l8 it carriage return? 


JZ 

PARAMETERS 

7 lf yes, done here. 


AND 

AL,5FH 

7 ElBe, capitalize. 


CMP 

AL, 'X' 

7 Is it /R switch? 


JNZ 

CK_PILE 

7 lf no, check /F. 


MOV 

POLL RBY,1 

7 El 8 e, flag as no keyboard poll. 

CK^FILE: 

CMP 

AL,*P' 

7 Is it /F? 


JNZ 

SNITCHES 

7 lf no, get next byte. 


MOV 

PILE FLAG,1 

7ElBe, flag as filespec. 


JMP 

SHORT SNITCHES 

7 Get next byte. 

; Exit ie here 

SO it 

can be reached by as many short jumps as possible, t 

t Before terminating 

reset clock to 16.2/8ec and restore INT 8 vector. i 

EXIT: 

MOV 

BX,0 

701 visor of 65536 or zero. 


CALL 

SET_aOCK 



NOV 

DX,NORD PTR TINER_TIC 

7 Re 8 tore old vector 


NOV 

AX, WORD PTR TIMER.TIC[2} 


NOV 

DS,AX 



MOV 

AX,250eH 

7 of INT 8. 


INT 

21B 



INT 

20B 

7 Terminate. 

i 

} Check to see 

if parameters exist and if yes check if fllespec. ; 

s If yes, read 

file 

.nto buffer and process by stripping Nordstar ; 

; high bit, capitalizing, stripping comments 

and stripping space 7 

1 characters and below. Finish by tacking on a carriage return, j 

PARANETERS: 

CMP 

PARA_FLAG , 

lAre there parameter? 


JZ 

FILE_NAHE 

7 lf yes, check if filespec. 

7 Blse, point to PLAY.DAT 


NOV 

DX, OFFSET FILE 


JMP 

SHORT OPBN_PILE 

7 and open file. 

PILE NAME: 

CMP 

FILE FLAG,1 

7 Is it a filespec? 


JNZ 

READ COMMAND 

7 If no, read the command line. 

7 Else, point to filespec. 


NOV 

DX,82H 

OPEN PILE: 

MOV 

AX,3D00H 

70 pen file for reading. 


INT 

21H 



JC 

EXIT 

;If not found, exit. 


MOV 

BX,AX 

;ElBe, filehandle in BX. 


MOV 

DX, OFFSET BUFFER 

7Read file into buffer. 


MOV 

CX,0F00eH 



MOV 

AK,3FH 



INT 

21H 



MOV 

CX,AX 

jFile length in CX. 


MOV 

SI, OFFSET BUFFER 

7 Initialized SI and DI 


MOV 

DI, OFFSET BUFFER 

7 to head of buffer. 

FORMAT: 

LODSB 


jGet a byte. 


AND 

AL,7FH 

jStrlp Wordstar high bit. 


CMP 

AL,*:' 

7 Is it comment character? 


JZ 

STRIP 

7 lf yes, strip comment. 


CMP 

AL, 'a* 

;Is it lower case? 


JB 

CK CONTROL 

7lf no, check space and below. 


AND 

AL,SFH 

7ElBe, capitalize. 

CX CONTROL: 

CMP 

AL,32 

7 I 8 it space or below? 


JBE 

NEXT FORMAT 

rif yes, don't store. 


STOSB 


7ElBe store the character. 

NEXT FORMAT: 

LOOP 

FORMAT 

7 Get next byte. 

END FORMAT: 

MOV 

BYTE PTR IDI),13 

;Tack on carriage return as EOF. 


MOV 

SI, OFFSET BUFFER 

7 Point to commands. 


JMP 

SHORT NEXT_COMMAND 

7 Get the commands. 

NBXT_STR1P: 

LODSB 


7 Get a byte. 


AND 

AL,7FH 

;Strlp Wordstar high bit. 


CMP 

AL,10 

;I8 it linefeed? 




.(Figurt 1 continufst 
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Recreatiorkal TechDology. Inc., 2900 Wilcrest Suite 600. Houston. TX 77042 
Name Age 


Address 

City/Statfi/Zip 

AccepM for payment. 


□ visa* Acct «. 


$39.95 Interlude II 

Shipping $3.00 (outside USJt. 

$ 1000 ) 

TX residents add 6'/Wt> sales 
tax ($2.45) 

S TTIT&I pch 


COWGIRL CAPER- Interlude # 125 

Howdy, partner. 

Howdy, partner??? 

You've got a date with a cowgirl tonight. 

Uh oh. Have you been playing Interlude again? 
Let's see... I'll need a hat. boots, chaps... and maybe spurs. 
What time does the rodeo start? 

As soon as you walk through the door. Cowboy! 


Interlude II. The long-awaited sequel to the first adult 
computer game in history is finally here. It's provocative and 
playful! Outrageous and romantic! It has all the excitement 
of the original Interlude, plus significant new features. 

The computerized interview, which is taken by one or 
both players, has been greatly expanded. It probes your in- 
nermost desires to discern your mood of the moment, your 
secret longings, your special fantasies, and then suggests 
for your pleasure one of its more than 160 Interludes. You 
can ask the computer for an Interlude for now. or one for 
later. Special options give each player added control over 
surprises and special erotica hidden in the Interludes. 

The original Interlude took the computer world by 
3 storm six years ago. creating a media sensation: 


FORUM Magazine: "The Interludes are imaginatively and 
"igi sensitively written . . the computer's recommendations are 
’ 'k uncannily appropriate. " 

jja US Magazine: "The most edifying third party to Join cou- 
pies between the sheets since The Joy of Sex " 
Chicago Tribune: “This marriage of computer tech- 
' ology and sex is natural. . erases forever the image 
of computer-users as dull guys with slide rules in their pockets 
and square roots on their minds." 

Money Magazine: "Sometimes it's easier to tell a computer what 
you want than it is to tell your partner " 


Interlude II will take you to the outer limits of fantasy 
and romance. And. if the computer selects Interlude #99 
your love life may never again be the same. 

Interlude II. Are you ready for it? 

I IRl I I SZ*! ON RRADI R SrRVICT CARO 


C^„..tqhted maiifi.i 
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these as data files with your word proces- 
sor, and then, for example, simply enter 

PLAY STING. DAT/F 

Or, by entering the data and naming the 
file PLAY.DAT, you could just enter 
PLAY with no arguments. 

HOLIDAY FOR STRINGS The vertical 
bar shown in the parameter syntax means 
you can give PLAY a string or filename, 
but not both in one command. The /K op- 
tion will cause PLAY to ignore the key- 
board. It can be included with either a 
string or, in the more practical case, with 
filenames. Use the /K option if you don’t 
want the user to interrupt the play. PLAY 
defaults to termination with any keystroke. 


■ You can create data 
files with your word 
processor for the Scott 
Joplin rag “The 
Entertainer,” as well as 
for “Greensleeves” and 
the “Dragnet” theme. 


In the event that you use the PLAY.DAT 
option — that is, no parameters on the com- 
mand line — and you want PLAY to ignore 
user keystrokes, place a K at the beginning 
of the string in the file rather than on the 
command line. 

PLAY works so nearly like BASIC’s 
Play statement that it’s easier to point out 
the differences than to list all the similar- 
ities. If you don’t have a copy of the BA- 
SIC manual, you’ll find the commands for 
PLAY.COM listed in the table “PLAY’s 
Command Set.” 

PLAY does not recognize the < and > 
commands. These are reserved DOS char- 
acters, so I did not include them in 
PLAY’S command set. Also, PLAY will 
not recognize the option of entering the 
length of the note after the note. In other 
words, use L16A in place of Alb. 



JX 

NEXT.PORMAT 

ilf yes get next conaand. 

STRIP t 

LOOP 

NEXT.STRIP 

{Else, skip and get next byte. 


JHP 

SBORT END FORMAT 


J— — — — 

1 This Is the 
» — — 

coBsand 

pcocesBOr. ; 


RSAD.COMMANO t 

MOV 

SI,62H 

1 Initialise pointer to comands. 

HEXT COMMAND! 

CMP 

F0LL_XEY,1 

iShould we poll keyboard? 


JS 

GET COMMAND 

;If no, skip. 


MOV 

AB.l 

iBlse, check for keystroke 


INT 

16R 

; via BIOS. 


JNZ 

EXIT 

;If keystroke, exit. 

GET COMMAND! 

LODSB 


;Blse, get a byte. 


CMP 

AL,13 

{Is it carriage return? 


JA 

CONTINUE 

ilf no, continue. 


JMP 

EXIT 

/Else, we are done. 

CONTINDEt 

CMP 

AL,32 

;18 it space, comma or semicolon? 


JZ 

NEXT COMMAND 

;If yes, skip. 


CMP 

AL,*,' 



JZ 

NEXT COMMAND 



CMP 

AL,*;' 



JZ 

NEXT.COMNAND 



CMP 

AL,'0' 

;Is it "0" f Octave? 


JNZ 

CR_L 

;If no, check *L*. 


CALL 

CK_NUMBER 

{Else, get number. 


CMP 

AL,7 

ils it in range? 


JA 

NEXT COMMAND 

ilf no, skip. 


MOV 

OCTAVB,AL 

jElse store. 


JMP 

SHORT NEXT.COMMAND 


CX L! 

CMP 

AL, 'L' 

;ls it "L* ; Length? 


JNZ 

CK_TEMPO 

}If no, check tempo. 


CALL 

CX NUMBER 

;Else, get nuiober. 


CMP 

AL,I 

I Is it between 1 and 64? 


JZ 

NEXT COMMAND 

ilf no, skip. 


CMP 

AL,64 



JA 

NEXT.COMMAND 



XOR 

DX,OX 

;El8e, zero in high half. 


MOV 

AX, 256 

^Dividend of 256. 


DIV 

BX 

/Divide by length 


MOV 

LEM, AX 

and store. 


JMP 

SHORT NEXT.COHMAND 


CK TEMPO! 

CMP 

AL, 'T' 

/Is it “T* / tempo? 


JNZ 

CR_N 

/If no, check number. 


CALL 

CR_ NUMBER 

/Else, get number. 


CMP 

AL,32 

/Is it between 32 and 255? 


JB 

NEXT COMMAND 

/If no, skip. 


NOV 

AX, 255 



SUB 

AL,BL 

/Else, complement. 


INC 

AX 

/Make non zero 


MOV 

TEMPO, AX 

/ and store. 


JHP 

SHORT NBXT.COKMAND 


CX N: 

CMP 

AL, 'N' 

/Is it "N" / number? 


JNZ 

CX_NOTE 

/If no, check note. 


CALL 

CK_NUMBBR 

/Else, get number. 


CMP 

AL,84 

/Is it between 6 and 64? 


JA 

NEXT COMMAND 

/If no, skip. 


CMP 

AL,B 



JZ 

GOT N 



DEC 

AL 

/Adjust number. 

GOT N! 

XOR 

AH, AH 

/Zero in high half. 


NOV 

CL,12 

/Divide by 12. 


DIV 

CL 



MOV 

CX,8 

/Get octave. 


SUB 

CL,AL 



NOV 

BL.AH 

/Remainder in BX pointer. 


XOR 

BH,BH 



SHL 

BX,1 

/Adjusts as word pointer. 


MOV 

BX, [OFFSET NOTB+BX] 

/Retrieve note. 


CJILL 

PLAY NUMBER 

/Play the note. 


JHP 

NEXT.COHHAMD 


CR_N0TB ! 

CMP 

AL, 'A' 

/Is it letter note / A>G? 


JB 

COMMAND END 



CMP 

AL, ‘G* 



JA 

CX_P 

/If no, check pause. 


CMP 

AL,‘C' 



JB 

ABOVE^C 



SUB 

AL,7 

/First subtract 7 for C and above. 

ABOVE C: 

SUB 

AL,60 

/Finish pointer adjustment. 


XOR 

AH,AB 

/Zero in high half. 




(Figure J continues) 
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MOV 

DlfAX 

;Hove into pointer. 


MOV 

CL, 2 

;Convert to word pointer 


SHL 

DI,CL 

; by multiplying by 2. 


CMP 

DI,8 

lAdjust if necessary. 


JBE 

GOT NOTE 



SUB 

DI,2 


GOT NOTE: 

CALL 

BLACK_EEY 

}Check for sharps or flats. 


CALL 

PLAY 

iPlay the note. 


JNP 

NEXT.COMNAND 

CX P: 

CMP 

AL, ’P* 

;Is it ”P” 1 pause? 


jnt 

CK_X 

tit no, check key poll. 


CALL 

CK_NUI«BR 

;Else, get number. 


CMP 

AL,f 

;ls it between 1 and 64? 


Jt 

COMMAND END 

lit no, skip. 


CMP 

AL,€4 



JA 

COMMAND END 



XOR 

DX,DX 

;Else, zero in high half. 


MOV 

AX, 256 

^Dividend of 256. 


DIV 

BX 

^Divide by length 


NOV 

BP, AX 

iPause in BP. 


CALL 

PAUSE DELAY 



JMP 

NEXT.CONMAND 


CIC_Ki 

CMP 

AL,'E' 

lls it "X* 1 non keyboard poll? 


JN8 

CK.M 

;lf no, check music. 


MOV 

P0LL_RBY,1 

lElse, flag as no poll. 


JMP 

NEXT.COMNAND 


CIC_«j 

CMP 

AL,*N' 

ris it *N* ; music? 


JNE 

COMMAND_END 

tit no, next command. 


LODSB 

CMP 

AL,13 

iBlse, get next byte. 


JNZ 

CX_N2 



JMP 

EXIT 


CK_M2: 

CMP 

AL, 'N* 

ils it *M* t normal? 


JNZ 

CK_L2 

}If no, check L. 


NOV 

MUSIC, 1 

/Else, flag as music one. 

CR_L2t 

CMP 

AL,’L’ 

|Is it *L* f legato? 


JNZ 

CK_S2 

tit no, check 8. 


NOV 

MUSIC, 2 

/Else, flag as music two. 

CR_S2t 

CMP 

AL, 'S' 

/Is it *S* / staccato? 


JNZ 

COMMAND END 

/If no, skip. 


NOV 

MUSIC, 3 

/Else, flag as music three. 

CONNANO.ENOt 

JMP 

NEXT.COMHAND 



1 Subroutines i 

i*************j 


I 1 This subroutine converts decinsl conmand 

number to hex. / 

CK_NDNBER{ 

XOR 

BX.BX 

/Initialise to zero. 

NEXT.HUMBER: 

CMP 

BYTE PTR ISI),'8' 

/Is it a number? 


JB 

END NUICBR 

/If no, we* re done. 


CMP 

BYTE PTR ISI],'9' 



JA 

LODSB 

END.NUMBER 

/Get number. 


SUB 

AL,3IB 

/Convert to hex. 


MOV 

DL,AL 



NOV 

AX, If 

/Shift decimal by ten. 


MUL 

BL 



MOV 

BL,AL 

/Result in BL. 


ADD 

BL,DL 

/Add new number. 


JMP 

SNORT NEXT_NU»ER 

/Get next nuiiber. 

END NUMBER! 

NOV 

AL,BL 

/Return with number in AL. 


XOR 

AH, AH 

/Zero in high half. 


RET 



1 This subroutine checks for sharps or flats, t 

BLACK^EBYt 

CMP 

BYTE PTR (81] ,'-f' 

/Is it sharp? 


JNZ 

C1L.SHARP 

/If no, check t. 


ADD 

DI,2 

/Else, point to next note. 


INC 

SI 

/Adjust cMsand pointer. 

CR_6BARPi 

CMP 

BYTE PTR [61] •'# ' 

/Do same for 1. 


JNZ 

CR_PLAT 



ADD 

DI,2 



INC 

81 


CR_n.ATi 

CMP 

BYTE PTR (81],'-' 

/Do same for flat except 


JNZ 

BNO_BLACE 

/ decrement note pointer. 


SUB 

01,2 



INC 

81 


END.BLACR t 

RET 


(Figure / continues) 


PLAY’S 
Command Set 


Here are the commands to which 

PLAY.COM responds. 

K Keyboard . K will cause PLAY not 
to poll the keyboard during play. If 
K Is not found, any keystroke will 
exit. 

On Octave, n is a decimal number be- 
tween 0 and 6. Middle C starts 
03. The default Is 04. 

Ln Length of time the notes will be 
played until the next L command 
Is encountered, n Is a decimal 
number between 1 and 64. For ex- 
ample, L4 = quarter note {'A) 
and L8 = eighth note (Vi). 

Tn Tempo is the pace at which the 
music is played, n is a decimal 
number between 32 and 255. The 
larger the number, the faster the 
pace. The default is T120. 

A-G Letter names corresponding to the 
notes of the scale. The letter name 
may be followed by either "#" or 
' +"forasharp, or‘'-’'fora 
flat. 03C = middle C. 

Nn Note to be played, n is a decimal 
number between 1 and 84. Each 
increment is Vn of an octave. N 
can be used as an alternative to 
defining a note by a letter and an 
octave. For example, N37 = mid- 
dle C. 

Pn Pause , or rest, for a length de- 
fined by n. P works in the same 
way as the L command above. For 
example, P2 = a half rest. 

MN Music Normal . The note Is played 
Vi of its specified time, and 1/8 is 
a rest between notes. This is the 
default. 

ML Music Legato. The note is played 
the full length of the time specified. 

MS Music Staccato. The note is 
played Vi of the time specified, 
and 'A is a rest between notes. 

Dot. A dot can follow a letter note 
or a pause. A dotted note in- 
creases play time by half the dura- 
tion of the note or pause. More 
than one dot may be used. 
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BASIC’s MF and MB commands make 
no sense to PLAY.COM, and the X vari- 
able is also ignored. If any of the above 
commands appear in BASIC strings you 
have already constructed, you’ll want to 
edit them out. Otherwise, PLAY. COM's 
command set is the same. 

If you’ve already “scored” a certain 
number of strings for use in BASIC, you 
ean save the time of retyping them by load- 
ing the BASIC program that contains the 
play strings and then saving it with the AS- 
CII option. That is 

SAVE filespec ,A 

Next, exit BASIC to DOS and load your 
word processor with the BASIC listing, 
then edit out all but the PLAY command 
strings. Unlike BASIC, PLAY’s file 
strings can be longer than 256 bytes. 

Comments can be added by prefacing 
them with a eolon. Anything after the co- 
lon on the same line will be ignored by 
PLAY. The colon works the same way 


; This Bubcoutine pl«y8 the note. i 


PLAY: NOV 

BXrlOPPSBT NOTB+Dl] 

jRetrleve the note. 

NOV 

CX,B 

;CoBplenent the octave. 

SUB 

CL* OCTAVE 


PLAY NUHBER: SBR 

BX,CL 

/Divide by octave base tvo. 

NOV 

DX*12H 

rl2l0«Bh dividend constant. 

XOR 

AX, AX 


DIV 

BX 

/Divide by frequency. 

NOV 

BX,AX 

/Store in BX. 

NOV 

AL, 18619 

/Latch to Channel 2. 

OUT 

43B,AL 


NOV 

AX,BX 

/Send L8B then NSB to 6253. 

COT 

42B,AL 


NOV 

AL,AB 


OUT 

42B,AL 


IN 

AL,61B 


OR 

AL,3 

/Turn bits % and 1 on 8255 chip 

OUT 

61B,AL 

/ to turn speaker on. 

CALL 

DELAY 

/Delay. 

OPPs IN 

AL,61B 

/Turn bits 0 and 1 back off. 

AND 

AL,111111BBB 


OUT 

6ia,AL 


NOV 

CX,BX 

/Delay for pause between notes. 

CALL 

STACCATO 


RET 



} This subroutine cslculates the length of 

play. ; 

(Figure ! ccntiimes) 


DOWNLOADING PLAY 


T he programs that appear in our Pro- 
gramming/Utilities column (as well 
as other programs we publish) can be 
downloaded by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are copyright material and are made 
available only for individual, noncom- 
mercial use. You may make copies for 
others (including placement on noncom- 
mercial electronic bulletin boards), as 
long as no charge is involved. However, 
making copies for any commercial pur- 
pose is strictly prohibited. 

The tiKxlem number for PC-IRS is 
(212) 696-0360. Set your modem and 
conununications software to use 1,200 
(or 300) bps, 8 data bits, 1 stop bit, no 
parity. PC-lRS files with a .COM, 
.EXE, or .ARC extension require that 
you also use the XriKxlem error-checking 
protocol; our other files (e.g. , with exten- 
sions of .ASM or .BAS) can be down- 
loaded using either regular ASCII or 
XtiKxlem transmission. PC-IRS has 18 


lines and is open 24 hours a day. 

PLAY. BAS, whether typ^ in from 
the magazine at your keyboard or down- 
loaded from PC-IRS, will automatically 
create PLAY.COM when tun once in 
BASIC. PLAY.ASM, also listed both 
here and on PC-IRS, allows you to modi- 


fy the program but requires you to use a 
macro assembler (IBM or Microsoft) and 
the following cotiuiuuids: 

MASH PLAY; 

LINK PLAY; 

EXE2BIN PLAY PLAY. COM 


PLAY AT A GLANCE 

The syntax for PLAY.COM is 

PLAY [sCrlngl/R] I £ileapec/P[/Xl ] 

Operation; PLAY.COM is intended to 
provide many of the music-producing 
functions of the BASIC PLAY state- 
ment without the need to work in BA- 
SIC. If entered with no arguments on 
the command line, PLAY looks in the 
current directory for a file named 
PLAY.DAT and executes the com- 
mands in that file. 

Alternatively, PLAY can use either 


a command-line string or any legal 
DOS filename to supply the music 
command arguments. When the musi- 
cal "score" isinafile, a/Fmust be ap- 
pended to the fdename. Filespecs may 
include a path designation. With either 
a directly entered string or a filename, 
an optional /K switch may be added to 
prevent a keystroke from halting execu- 
tion. 

The music-generating commands to 
which PLAY.COM responds are listed 
in the accompanying table “PLAY’s 
Command Set.” 
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Gn« MioDsoft W)rd the 


Lase^et contid pj 
/teOTithad 


Microsoft Word and WordStar 
2000 can’t use new downloadable 
fonts on your Hewlett-Packard 
LaserJet unless>io« build complex, 
time<onsuming PRD-PDF tables for 
them. Polaris Font Control solves the 
problem quickly, easily, automatically. 
Just enter font names — it does the 
rest. Polaris Font Control lets you use 
fonts from any H-P compatible manu- 
facturer. Mix soft and cartridge fonts 
in the same document. And select 
faces, weights and sizes in the normal 
way with no embedded commands. 

It's perfect for 


Recommended 
Who\ HEWLETT 
minM PACKARD 


individual users 
Even Novell 


networks, Polaris Font 

Control gives Word and WordStar 
2000 the power and control that you 
thought they had — that they ought 
to have. All for just $99 * 


CaU 800/338-5943 
(In California 800/231-353 1) 
Toll-free for Ordering Info for IBM PC, 
XT, ATk & 100% compatibles. *Add 
$6 shipping & handling. 30-day 
money-back guarantee. 


POLARIS 


SOFTWARE 


613 West Valley Parkway, Suite 323 
Escondido, California 92025 
619/743-7800 


Times 
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Letter 
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that the apostrophe does in BASIC and the 
semicolon does in assembly. 

INSIDE THE CODE This is how 
PLAY works. The parsing of the com- 
mand line is straightforward: you’ve seen 
it a dozen times in other assembly lan- 
guage programs. All commands, whether 
they come from the command line or from 
a file, are capitalized by ANDing with 
5Fh. and file strings are also ANDed with 
7Fh to strip the WordStar high bit. If you 
tell PLAY to get its data from either 
PLAY.DAT, the default, or from a file of 
your choice, the file is read into a buffer 
area at the end of code. 

Before executing the commands, 
PLAY strips any comments and any char- 
acters equal to space or below. This is done 
by initializing the source (SI) and destina- 
tion (DI) registers to point to the beginning 
of the buffer. Each byte is then loaded with 
LODSB. If the character is found to be 
above space, it is stored with STOSB , If it 
is a colon, it is not stored, and no other 
character will be stored until PLAY sees a 
linefeed (OAh). 

When the end of the buffer is reached, 
PLAY tacks on a carriage return. PLAY’s 
cue to terminate and return to DOS is the 
carriage return at the end of the command 
line or at the end of file data. 

A long loop is used to examine each 
character to see whether it is a command. 
At the beginning of each loop, if PLAY 
does not find a K in the string or /K on the 
command line, an INT 16h is issued with 
AH = 1. This BIOS routine will return 
with the zero flag cleared (not zero) if a 
keystroke is available, and the entry re- 
mains in the keyboard buffer. If a key has 
been struck, PLAY exits. 

To interpret a command, PLAY exam- 
ines each character in the string for a key 
command letter. If, for example, L is 
found, the number characters that follow it 
are converted from decimal to hex and 
stored in a variable called LEN. When 
playing a note, say A, PLAY converts the 
letter to a pointer by subtracting 41h. An- 
other small correction is then made to 
place the A and B at the end to reflect the 
order of the scale, namely CDEFGAB. 
The pointer is then used to retrieve the ap- 
propriate frequency from the data table 
called NOTE. 


DELAY t 

MOV 

BP, LBN 

^Retrieve length. 

PAUSE DELAY i 

MOV 

CX,BP 

iStore in CX. 

NEXT DOT: 

CMP 

BYTE PTR ISI) , ■ . ' 

; Is it a dotted note? 


JNZ 

GOT DELAY 

|I£ no, got length. 


INC 

SI 

lElse, adjust command pointer. 


SRR 

CX,1 

iDivide length by two and- 


ADD 

BP,CX 

t add to total length. 


JHP 

SHORT NEXT_DOT 

/Check for another dot. 

G0T_DBLAY: 

MOV 

CX,BP 

/Length in CX. 


PUSH 

CX 

/Save. 


CMP 

MUSIC, 2 

]Is it music legato? 


Jl 

WAIT 

/If yes, play full length. 


MOV 

AX,CX 

/Else, length in AX. 


XOR 

DXrDX 

/Zero in high half. 


CMP 

MUSIC, 1 

/Is it music normal? 


JNZ 

MUSIC 3 

/If no, must be music stacatto. 


MOV 

CX,7 

/Multiply by 7/6. 


MUL 

a 



MOV 

CL, 3 



SHR 

AX, CL 



MOV 

CX,AX 



JMP 

SHORT WAIT 


MUSIC 3i 

MOV 

CX,3 

/Multiply by 3/4. 


MUL 

CX 



MOV 

CL, 2 



SHR 

AX, CL 



MOV 

CX,AX 


WAIT: 

POP 

BX 

/Recover total length. 


SUB 

BX,CX 

/Subtract pause time. 

STACCATO : 

MOV 

AX, TEMPO 

/Retrieve tempo. 


MUL 

CL 

/Multiply by length of note. 


XOR 

DX,DX 



NOV 

cx,2ee 

/Adjust by looping constant. 


DIV 

CX 



INC 

AX 

/Prevent sero loop. 


NOV 

CX, COUNT 

/Get present counter. 


ADD 

CX,AX 

/Add length of note. 


JB 

END DELAY 

/Skip if count wrapped. 

NEXT DELAY: 

MOV 

AX, COUNT 

/Get counter again. 


CMP 

AX,CX 

/Has delay expired? 


JB 

NEXT DELAY 

/If no, get counter until it does. 

END.DELAY t 

RET 



; This subroutine programs Channel 9 of 

the 82S3 chip. / 

SET aOCR: 

MOV 

AL, 001101188 

/Latch to Channel 0. 


OUT 

43H,AL 

/Send LSB then MSB. 


MOV 

AL,BL 



OUT 

408, AL 



NOV 

AL,BH 



OUT 

408, AL 



RET 



, 

1 This is the 

1 

new INT 

6 interceptor. i 


ASSUME DSi NOTHING 



INT 8: 

STI 


/Interrupts back on. 


PUSBP 


/Save registers. 


PUSH 

AX 



PUSH 

a 



PUSH 

DX 



INC 

COUNT 

/Increment our counter. 


MOV 

AX, COUNT 

/Check if divisible by 4. 


XOR 

0X,DX 



NOV 

CX,4 



DIV 

CX 



CMP 

OX,0 



JNZ 

TIHER_RBT 

/If no, skip clock update. 


POP 

DX 

/Else, restore registers. 


POP 

CX 



POP 

AX 



POPP 




JMP 

TIMER^TIC 

/Pass control to old INT 8. 

TIMER^RETi 

POP 

DX 

/Restore DX and CX/ need AX still. 


POP 

CX 



CLI 


/No interrupts. 




(Figure ! contimes) 
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MOV 

AL,2fH 

;Send 82S9 comnand port EOI 


OUT 

2eB,AL 

; end-o£-lnterrupt. 

BUFFER: 

CODE ENDS 

END START 

POP 

POPP 

IRET 

AX 

^Restore other registers. 

) Interrupt return. 

(Figure 1 ends) 


lei 

118 

121 

138 

148 

158 

168 

178 

188 

198 

288 

218 

228 

238 

REN — BASIC PROGRAM TO CREATE PLAY 
OPEN ''PLAy.a)M” AS *1 LEN • 1 

FIELD •!,! AS A$ 

CSECXSUM • 8 

FOR I ■ 1 TO 188 

LINESDM • 8 

FOR J • 1 TO 6 

READ BYTE 

CHECKSUM - CHECKSUM * BYTE 
LINESUH • LINESUM + BYTE 

IF (BYTE < 256) THEN LSET A$ 
POT 11 

NEXT J 

READ LINECBBCK 

.CON 

- CHR${BYTE) 




248 

258 

268 

IP 
NEXT ] 
CLOSE 

LINECSECK <> LINESUM 

THEN PRINT "Error in 

Line*|288 * 18 

* 1 

278 

288 

IF CHECKSUM > 98539 THEN PRINT "Successful 
PRINT "CON file is not validl” : END 

Conpletionl" 

: END 


298 

DATA 

235, 

188, 

144, 

67, 

111, 

112, 

121, 

114, 

1812 

388 

DATA 

185, 

183, 

184, 

116, 

32, 

188, 

57, 

56, 

681 

318 

DATA 

55, 

32, 

98, 

185, 

182, 

182, 

45, 

68, 

599 

328 

DATA 

97, 

116, 

185, 

115, 

32, 

88, 

117, 

96, 

762 

338 

DATA 

188, 

185, 

115, 

184, 

185, 

118, 

183, 

32, 

762 

348 

DATA 

67, 

III 4 

46, 

26, 

77, 

185, 

99. 

184, 

635 

358 

DATA 

97, 

181, 

188, 

32, 

74, 

46, 

32, 

77, 

567 

368 

DATA 

181, 

182, 

182, 

111, 

114, 

188, 

8, 

8, 

638 

378 

DATA 

8, 

8, 

4, 

64, 

8, 

136, 

8, 

1, 

285 

388 

DATA 

8, 

8, 

184, 

65, 

72, 

69, 

184, 

73, 

487 

398 

DATA 

288, 

77, 

184, 

82, 

88, 

87, 

128, 

92, 

858 

488 

DATA 

8, 

98, 

288, 

183, 

8, 

118, 

16, 

116, 

651 

418 

DATA 

128, 

123, 

88, 

76, 

65, 

89, 

46, 

68, 

675 

428 

DATA 

65, 

84, 

8, 

8, 

8, 

8, 

187, 

8, 

336 

438 

DATA 

64, 

232, 

175, 

2, 

184, 

8, 

53, 

285, 

923 

448 

DATA 

33, 

137, 

38, 

62, 

1, 

148, 

6, 

64, 

473 

458 

DATA 

1, 

38, 

7, 

166, 

46, 

4, 

184, 

6, 

468 

468 

DATA 

37, 

285, 

33, 

128, 

62, 

126, 

8, 

8, 

593 

478 

DATA 

116, 

86, 

198, 

129, 

8, 

172, 

68, 

13, 

768 

488 

DATA 

116, 

88, 

68, 

47, 

116, 

19, 

68, 

48, 

546 

498 

DATA 

114, 

243, 

198, 

6, 

187, 

1, 

1, 

68, 

738 

588 

DATA 

97, 

114, 

234, 

128, 

188, 

255, 

95, 

235, 

1258 

518 

DATA 

226, 

68, 

47, 

117, 

4, 

198, 

68, 

255, 

977 

528 

DATA 

8, 

172, 

68, 

13, 

116, 

44, 

36, 

95, 

536 

538 

DATA 

68, 

75, 

117, 

5, 

198, 

6, 

189, 

1, 

571 

548 

DATA 

1, 

68, 

78, 

117, 

228, 

198, 

6, 

188, 

788 

558 

DATA 

1, 

1, 

235, 

221, 

187, 

8, 

8, 

232, 

877 

568 

DATA 

73, 

2, 

139, 

22, 

62, 

1, 

161, 

64, 

524 

578 

DATA 

1, 

142, 

216, 

164, 

8, 

37, 

285, 

33, 

826 

588 

DATA 

285, 

32, 

128, 

62, 

187, 

1, 

1, 

116, 

652 

598 

DATA 

5, 

186, 

96, 

1, 

235, 

l»i 

128, 

62, 

725 

688 

DATA 

186, 

1, 

1, 

117, 

69, 

186, 

138, 

8, 

612 

618 

DATA 

184, 

8, 

61, 

285, 

33, 

114, 

285, 

139, 

941 

628 

DATA 

216, 

186, 

93, 

4, 

185, 

8, 

248, 

188, 

1184 

638 

DATA 

63, 

285, 

33, 

139, 

288, 

198, 

93, 

4, 

927 

648 

DATA 

191, 

93, 

4, 

172, 

36, 

127, 

68. 

58, 

741 

658 

DATA 

116, 

28, 

68, 

97, 

114, 

2, 

36, 

95, 

548 

668 

DATA 

68, 

32, 

lie, 

1, 

178, 

226, 

236, 

196, 

1841 

678 

DATA 

5, 

13, 

198, 

93, 

4, 

235, 

14, 

172, 

726 

688 

DATA 

36, 

127, 

68, 

18, 

116, 

239, 

226, 

247, 

1861 

698 

DATA 

235, 

237, 

198, 

138, 

8, 

128, 

62, 

189, 

1891 

788 

DATA 

1, 

1, 

116, 

6, 

188, 

1, 

285, 

22, 

532 

718 

DATA 

117, 

138, 

172, 

68, 

13, 

119, 

3, 

233, 

847 

728 

DATA 

122, 

255, 

68, 

32, 

116, 

231, 

68, 

44, 

928 

738 

DATA 

116, 

227, 

68, 

59, 

116, 

223, 

68, 

79, 

948 

748 

DATA 

117, 

12, 

232, 

227, 

8, 

68, 

7, 

119, 

774 

758 

DATA 

212, 

162, 

66, 

1, 

235, 

287, 

68, 

76, 

1819 

768 

DATA 

117, 

23, 

232, 

211, 

8, 

68, 

8, 

116, 

759 

778 

DATA 

196, 

68, 

64, 

119, 

192, 

51, 

218, 

184, 

1876 

788 

DATA 

8, 

1, 

247, 

243, 

163, 

67, 

1, 

235, 

957 

798 

DATA 

168, 

68, 

84, 

117, 

18, 

232, 

184, 

8, 

875 

888 

DATA 

68, 

32, 

114, 

169, 

184, 

255, 

8, 

42, 

856 

618 

DATA 

195, 

64, 

163, 

69, 

1, 

235, 

158, 

68, 

945 

828 

DATA 

78, 

117, 

48, 

232, 

162, 

8, 

68, 

84, 

773 

838 

DATA 

119, 

147, 

68, 

8, 

116, 

2, 

254, 

288, 

898 

848 

DATA 

58, 

228, 

177, 

12, 

246, 

241, 

185, 

8, 

1147 

858 

DATA 

8, 

42, 

288, 

138, 

228, 

58, 

255, 

289, 

1114 , 

(continuest 


Figure 2; The BASIC program for creating PLA Y.COM. 


THE SOlfffl) OF MUSIC The chromat- 
ic scale is based on precise mathematical 
formulas, making it easily adaptable to the 
computer. Counting the black keys, the pi- 
ano produces 12 tones in each octave, and 
each octave is a multiple of 2 of the previ- 
ous octave. 

Each note in the scale is a function of 
the power of 2 to the '/12 power. The for- 
mula to arrive at the constant ratio between 
notes follows: 

£req2 - freql * 21/12 . 1.059463 

PLAY avoids the floating-point multipli- 
cation needed to calculate the frequencies 
by creating a table of the 12 notes of the 
highest octave (octave 6). These frequen- 
cies can be found in the data section of the 
a.ssembly listing. Since each octave is a 
multiple of 2, calculating a note of a lower 
frequency is a breeze with the SHR in- 
struction. Each shift to the right will divide 
by 2. 

Once the frequency is found, it has to 
be converted to a divisor for the 8253 chip. 
The divisor is inversely proportional to the 
frequency. The appropriate dividend con- 
stant for the 8253 is 12(XXK)h. This is di- 
vided by the frequency and fed to the 8253 
chip. More on that in a moment. 

The length of time the note is to be 
played is retrieved from the variable LEN. 
LEN is partitioned into play time and 
pause time. MN, the default, plays the 
note Vs of the total length specified and 
pauses '/» of the time before proceeding to 
play the next note. Once the 8253 chip is 
set up, the speaker is turned on for the du- 
ration of a delay loop, after which the 
speaker is turned off. 

PLAY programs two chips on the sys- 
tem board to control the frequency of the 
note and the length of play time. A third 
chip responsible for end-of-interrupt is 
also programmed in the process. 

It's in the programming of the 8253 in- 
terval timer and the 8255 peripheral inter- 
face (see Figure 4) that PLAY becomes in- 
teresting. T^ere are two ways to control 
the speaker. One is to pulse the speaker by 
directly programming the 8255 by sending 
a zero to bit 0 and a one to bit 1 very rapid- 
ly. The rate of pulsing controls the fre- 
quency of pitch. 

The second method — the one used by 
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CMO. Doing business-to-t 


MONITORS. 


DRIVES. 



CMS 

Drive Pius 20MB Int. Card $399.00 

T-120 20MB Tape-Backup 449.00 

T-160 60MB Tape-Backup 699.00 

Everex 

Stream 20 20MB Tape-Backup.. 569.00 

Iomega 

A110H 10 + 10 Bernoulli Box. 1749.00 
A220H 20-r20 Bernouili Box.. .2499.00 

Irwin 

110D 10 MB Tape Backup 319.00 

120D 20 MB Tape Backup 449.00 

Amdek yirs 

410 TTL Mono ’"149 

Video 31 OA Amber $139.00 

Color 600 RGB, IBM CGA 399.00 

Color 722 RGB, CGA/EGA 479.00 

Blue Chip 

12" Green TTL 99.00 

1 1 

12" Amber TTL 79.00 

Magnavox 

8CM515 RGB Monitor.80 289.00 

7BM613 12” TTL Green 99.99 

7BM623 12” TTL Amber 99.99 


8CM540 14” EGA 519.00 

8CM873 14” Multimode 549.00 

Mitsubishi 

XC 1409C 319.00 

Mountain 

20 MB Drive Card ’"4o9 

Mountain 

30 MB Drive Card 599.00 

40 MB Tape Back-up 539.00 

60 MB Tape Back-up 1149.00 

20 MB Bernoulii Box 1499.00 

NEC 

JB-1280 12” TTL Green 109.00 

JB-1285 12” TTL Amber 109.00 

JC-1401P-3A RGB 569.00 

Polaroid 

Computer imaging Paliette 1399.00 

Princeton Graphics 

MAX-12 12" Amber TTL 169.00 

HX-12 12" Color RGB 429.00 

HX-12E 12" RGB/EGA 499.00 

SR-12 12” RGB Color 529.00 

Taxan 

Model 124 12 " Amber 119.00 

MaHoI AAn 19" RHR Prtlnr <^0 00 

5y4” BETA Bernoulii 1499.00 

Priam 

Priam iDOOAT Tape-Backup 979.00 

Racore 

Jr. Expansion Chassis w/DMA... 329.00 
Seagate 

ST-225 20MB w/Controiler 379.00 

Sysgen 

Smart Image 20 MB 569.00 

Qic-File 60 MB 999.00 



DISKETTES. 

SOFTWARE. 

Maxell 

MD1-M SS/DD 51 / 4 " $8.99 

Ashton Tate 

D Base 111 + $399.00 

MD2-DM DS/DD 5y4" 10.99 

MD2-HDM Hi Density SVt" 21.99 

MFD2-DDM DS/DD OVz" 21.49 

Sony 

MD1D SS/DD 5V4" 7.99 

MD2D DS/DD SVa" 9.49 

American Small Business 

Pro-Design II CAD 249.00 

Ansa 

Paradox 459.00 

Borland 

Reflex 87.99 

MD2HD Hi Density 5V«" 20.49 

MFD-1DD SS/DD SVz" 12.99 

Central Point Software 

Copy II PC 24.99 

MFD-2DD DS/DD 3 V 2 " 19.99 

PC Option Board 84.99 




SOFTWARE. 

DAC Software 

Easy Accounting 

...$48.99 

5th Generation 

Fastback 

...89.99 

IMSI 

Optimouse w/Dr. Halo 

...99.00 

Lifetree 

Volkswriter ill 

...139.00 

Lotus 

1 ntiiR 

...329.00 

Symphony 

..439.00 

MECA 

Managing Your Money 

MicroPro 

Wordstar 2000 + 

...119.00 

...289.00 

Professional 4.0 w/GL Demo.. 
Microrim 

R'Base System 5 

...239.00 

...339.00 

Micro Soft 

Micro Soft Word 3.1 

...279.00 

Micro Soft Mouse 

...129.00 

Microstuf 

Crosstalk XVI 

89.99 



Multimate Int. 

Multimate 3.3 ’"249 

Multimate Advantage 309.00 

Advantage Keyboard 279.00 

Norton Software 

Norton Utilities 3.1 59.99 

Software Publishing Group 

PFS:First Choice 119.00 

PFS:Prolessionai Write 119.00 

PFS:Professionai File 149,00 

Harvard Total Project Mgr. II 359.00 

Clickarl Personal Publisher 115,00 

Symantec 

Q & A - The Data Base 289.00 

The Software Group 

Enabie 359.00 

Word Perfect Corp. 

Word Perfect 4.2 209.00 



COMPUTER MAIL ORDER 





usiness, person to person. 


PRINTERS. 


Canon 

LBP-8A1 Laser, 8 Page/Min... $1899.00 

Citizen 

MSP-10 160 CPS, 80 Col 299.00 

MSP-20 200 CPS, 8K Buffer 349.00 

Premier 35 35 CPS Daisywheel.499.00 

C.itoh 

310 XP Epson/IBM 80 Col call 



Epson EX-1000 

300 cps Dot Matrix ’’*099 

Epson 

FX.86E 240 CPS, 80 Col call 

FX-286E 240 CPS, 132 Col call 

EX.800 300 CPS, 80 Col call 

LQ.800 180 CPS, 24 Pin Head call 

LQ-1000 180 CPS, 132 Col call 

Hewlett Packard 

ThinkJet 399.00 

Juki 

5510C Color Dot Matrix 349.00 

6000 10 CPS, Letter Quality 199.00 

6100 18 CPS, Letter Quality 389.00 

6300 40 CPS, Diablo Compatible659.00 

NEC 

P660, Pinwriter 80 Col call 

P760 Pinwriter 132 Col call 

P560XL Pinwriter 999.00 

3550 35 CPS, Spinwriter 779.00 

Okidata 

ML-192+ 200 CPS, 80 Col 369.00 

ML-193 + 200 CPS, 132 Col call 

Panasonic 

KX-1080i 120 CPS, 80 Col 219.00 

KX-1091i 180 CPS, 80 Col 299.00 

KX-1592 180 CPS, 132 Col 439.00 

Star Micronics 

NX-10 120 CPS, 80 Col 219.00 

NX-15 120 CPS, 132 Col 369.00 

Texas Instruments 

TI-865 150 CPS, 132 Col 749.00 

Toshiba 

P321 216 CPS, 24 Pin Head 479.00 

P351-II 300 CPS, 24 Pin Head..999.00 


MULTIFUNCTION CARDS. 


AST 

Six Pak Premium PC/XT $219.00 

Advantage IBM/AT 128K 339.00 

Rampage-PC 279.00 

Rampage-AT 429.00 

Boca Research 

Top Hat 128K expansion 99.00 

Boca I/O Half Card $89.00 

OCA 

IRMA 3278 I/O 839.00 

Everex 

EV-640 Edge Card 259.00 

E\/-653 Micro Enhancer EGA. ...219.00 

Fifth Generation 

Logical Connection 256K 329.00 

Hercules 

Color Card 159.00 

Graphics Card 199.00 

Graphics Card Plus 209.00 

IDEAssociates 

IDE-5251 Emulation Board 579.00 



Above Board w/512K^359 

Intel 

8087 Math Co-processor 

119.00 

1110 PC-Above Board 

279.00 

Inboard 386 

NEC 

NEW 

GB-I EGA Adapter 

409.00 

NSI 

Smart EGA 

319.00 


Quadram 

Quad EGA-f Graphics Adapter.329.00 

Silver Quadboard 129.00 

Expanded Quadboard 119.00 

Video-7 

Vega Video Adapter-EGA 289.00 

Vega Video EGA Deluxe 379.00 

Zuckerboard 

Color Card 89.99 

576K Memory Card 59.99 

Short I/O C,S,P 99.99 

Tandy DMA Memory 69.99 


MS/DOS SYSTEMS. 


Biiil — j 


PC-TOO 20 Meg 
XT-Compatible 

AT&T 

6300 Dual Drive System 

Blue Chip 

Desktops 

$999 

call 

call 

Commodore 

Amiga 2000 PC, 

IBM 

XT-Single Drive System 

AT-Single Drive System 

Leading Edge 

Model D Desktops 

...... ...I., call 

1169.00 

2599.00 

call 

NEC 

APC-IV 286 Desktop 

call 

Multispeed Lap Top 

call 

Panasonic 

Business Partner 

Sperry 

Micro IT System 

799.00 

call 

Toshiba 

1100 Plus Lap Top 

1679.00 

MODEMS. 

Anchor 

Express-i 1200 Half-Card ... 
Express 1200 Baud 

$149.00 

199.00 

j Lightening 2400 Baud 

319.00 

' Lightening 24 f/i 

359.00 

1 inhtpninn-i 9d00 Rpiirt 


Everex 

Evercom 920 1200 Baud Int 109.00 

Hayes 

Smartmodem 1200 External 389.00 

Smartmodem 1200B 359.00 

Smartmodem 2400 599.00 

Practical Peripherals 


Practical Modem 1200 External. 159.00 

Practical Modem PC-1200 139.00 

Multifunction Modem 259.00 

U.S. Robotics 

1200 Baud Internal 119.00 

2400 Baud Internal 189.00 


In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B104, Williamsport, PA 17701 
ALL MAJOR CREDIT CAROS ACCEPTED. 

POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software wilt be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments 
are subject to a restocking foe. CIRCLE 183 ON READER SERVICE CARD 
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■ PROGRAMMING/UTILITIES 


860 DATA 

227, 

139, 

159, 

74, 

1, 

232, 200, 

0, 

1032 

870 DATA 

233, 

114, 

255, 

60, 

65, 

114, 118, 

60, 

1019 

880 DATA 

71 » 

119, 

33, 

60, 

67, 

114, 2, 

44, 

510 

890 DATA 

7, 

44, 

60, 

50, 

228, 

139, 248, 

177, 

953 

900 DATA 

2, 

211, 

231, 

131, 

255, 

8, 118, 

3, 

959 

910 DATA 

131, 

239, 

2, 

232, 

123, 

0, 232, 

148, 

1107 

920 DATA 

0, 

233, 

73, 

255, 

60, 

80, 117, 

26, 

844 

930 DATA 

232, 

77, 

0, 

60, 

0. 

116, 70, 

60, 

615 

940 DATA 

64, 

119, 

66, 

51, 

210, 

184, 0, 

1, 

695 

9S0 DATA 

247, 

243, 

139. 

232, 

232, 

177, 0, 

233, 

1503 

960 DATA 

43, 

255, 

60, 

75, 

117, 

8, 198, 

6, 

762 

970 DATA 

109, 

1, 

1, 

233, 

31, 

255, 60, 

77, 

767 

980 DATA 

117, 

35, 

172, 

60, 

13, 

117, 3, 

233, 

750 

990 DATA 

162, 

254, 

60, 

78, 

117, 

5, 198, 

6, 

880 

1000 DATA 

71, 

1, 

1, 

60, 

76, 

117, 5, 

198, 

529 

1010 DATA 

6, 

71, 

1, 

2, 

60, 

83, 117, 

5, 

345 

1020 DATA 

198, 

6, 

71, 

1, 

3, 

233, 245, 

254, 

1011 

1030 DATA 

51, 

219, 

126, 

60, 

48, 

114, 21, 

128, 

769 

1040 DATA 

60, 

57, 

119, 

16* 

172, 

44, 48, 

138, 

654 

1050 DATA 

208, 

184, 

10, 

0, 

246, 

227, 138, 

216, 

1229 

1060 DATA 

2, 

218, 

235, 

230, 

138, 

195, 50, 

228, 

1296 

1070 DATA 

195, 

128, 

60, 

43, 

117, 

4, 131, 

199, 

877 

1080 DATA 

2. 

70. 

128, 

60, 

35, 

117, 4, 

131, 

547 

1090 DATA 

199, 

2. 

70, 

128, 

60, 

45, 117, 

4, 

625 

1100 DATA 

131. 

239, 

2, 

70, 

195, 

139, 157, 

74, 

1007 

1110 DATA 

1, 

185, 

8, 

0, 

42, 

14. 66, 

1, 

317 

1120 DATA 

211. 

235, 

186, 

18, 

0, 

51, 192, 

247, 

1140 

1130 DATA 

243, 

139, 

216, 

176, 

182, 

230, 67, 

139, 

1392 

1140 DATA 

195, 

230, 

66, 

138, 

196, 

230, 66, 

228, 

1349 

1150 DATA 

97, 

12, 

3, 

230, 

97, 

232, 12, 

0, 

683 

1160 DATA 

228, 

97, 

36, 

252, 

230, 

97, 139, 

203, 

1282 

1170 DATA 

232, 

67, 

0, 

195, 

139, 

46, 67, 

1, 

747 

1180 DATA 

139, 

205, 

128, 

60, 

46, 

117, 7, 

70, 

772 

1190 DATA 

209, 

233, 

3, 

233. 

235, 

244, 139, 

205, 

1501 

1200 DATA 

81, 

128, 

62, 

71, 

1, 

2, 116, 

35, 

496 

1210 DATA 

139, 

193, 

51, 

210, 

128, 

62, 71, 

1, 

855 

1220 DATA 

1, 

117, 

13, 

185, 

7, 

0, 247, 

225, 

795 

1230 DATA 

177, 

3, 

211, 

232, 

139, 

200, 235, 

11, 

1208 

1240 DATA 

185, 

3, 

0, 

247, 

225, 

177, 2, 

211. 

1050 

1250 DATA 

232, 

139, 

200, 

91, 

43, 

217, 161, 

69, 

1152 

1260 DATA 

1, 

246, 

225, 

51, 

210, 

185, 200, 

0, 

1116 

1270 DATA 

247, 

241, 

64, 

139, 

14, 

72, 1, 

3, 

781 

1280 DATA 

200, 

114, 

7, 

161, 

72, 

1, 59, 

193, 

807 

1290 DATA 

114, 

249, 

195. 

176, 

54, 

230, 67, 

136, 

1223 

1300 DATA 

195, 

230, 

64, 

138, 

199, 

230, 64, 

195, 

1315 

1310 DATA 

251, 

156, 

80, 

81, 

82, 

46, 255, 

6, 

957 

1320 DATA 

72, 

1, 

46, 

161, 

72, 

1, 51, 

210, 

614 

1330 DATA 

185, 

4, 

0 , 

247, 

241, 

131, 250, 

0, 

1056 

1340 DATA 

117, 

9, 

90, 

89, 

88, 

157, 46, 

2S5, 

BSl 

1350 DATA 

46, 

62, 

1, 

90, 

89, 

250, 176, 

32. 

746 

1360 DATA 

230, 

32, 

88, 

157, 

207, 

0, 0, 

0 , 

714 


iFi!!ure2endsi 


PLAY — is to first program the 8253 with a 
divisor for channel 2 and then let it drive 
the speaker by sending the 8255 chip a one 
to bit 0 and a one to bit I . The 8253 chip 
then sends the speaker pulses at a frequen- 
cy dependent on the divisor. 

The 8253 has three timers on different 
channels, two of which interest PLAY. 
Port 43h is in charge of determining which 
channel is to be latched on the bus. To pro- 
gram the frequency, we want to talk to 
channel 2 of the 8253. Port 43h latches us 
to channel 2 by turning bit 7 on and bit 6 
ofl'. Turning on bits 5 and 4 of the same 
port tells the chip we will be sending a 
word a byte at a time. (To avoid unneces- 
sary confusion. I'll skip the explanation of 
the other bits. ) 

Next, the divisor can be sent to the 8253 
via port 42h , Like all the other examples of 
backward storing in the PC, the least sig- 
nificant byte (LSB) is transmitted before 


the most significant byte (MSB). 

Once the 8253 is programmed, the 
speaker is turned on by turning on bits 0 
and I of the 8255. Communications to the 
8255 are .served through port 61h. Thanks 
to the 8253, PLAY can then go about its 
business of calculating the length of play 
without continually having to pulse the 
speaker. 

AS TIME GOES BY You have probably 
seen delay loops executed by loading CX 
with a value and then doing nothing but de- 
crementing CX to zero with the LOOP in- 
stmetion. This is a poor method of achiev- 
ing a delay, however, because of the 
different clock speeds used on different 
machines. At first glance it might seem ac- 
ceptable to look at the ID byte at 
FOOOiFEEE and, if an FCh is found, to a-s- 
sume the equipment was the faster AT 
80286 and then adju.st the length of the de- 


lay loop accordingly. But with all the ac- 
celerator boards and all the clones on the 
market now, this, too, would give incon- 
sistent results. 

The only reliable method for executing 
delay loops is to monitor the system clock. 
The minute-second-millisecond word of 
the clock is found in low RAM at 40:6Ch. 
This clock is normally updated by the 
BIOS 18.2 times a second. Channel 0 of 
the 8253 is responsible for sending the in- 
termpt (IRQ 0) that updates this word. The 
rea.son I say “normally" is because 18.2 
times per second is not a fine enough reso- 
lution to time trills in PLAY. 


iThc Entertainer by Scott Joplin 

TSB iPrelude 

04NLL64ClNNLl6DEC03LeALl6BMSLeG 
KLL6 4C4MNL16DBC02L8AL16BL6HSGMN 
02MLL64C*HNLl6DBC01LeALl(BAA- 
NSL6GIWP403L8G02L16NLDKN04 

ML02Ll6BHSl.e03CNL02L16E03MSL8C 

MN02L16E03L4C.L1604CDD4 

EC0LBEL1603B04NSL8D 

MNCLl 603MLEG04NSI.8CML02L160NNDI 

llL02Ll8BMSL803CHL02L16B03NSLeC 

IIL02L1 6E03 L4C. LI 6IILMNG 

PtA04a.8ELl6DC03A 

04L4D.01U6NL0NND* 

NL02Ll6EnSL803CML02Ll6E03MSL8C 

MN02U6E03L4C.L1604CDD4 

ECDL8EL1603B04I1SL8D 

NNCL1603MLEG04MSL8CMKL16CD 

ECDLBELieCDC 

BCDL8BL16COC 

ECDL8 ELI 603 B04L8N8DnN 

L5 KLC. MNLl 603 EPP4 

03L8M6GHNL16AL8GL16EPF* 
MSL8GHNL16AL8GL16HSE(X>2G 
MLL16AB03COBOCD 
MN02GNL 03 E FGAG BMNP 
L8HSGMNL16ALBGL16EPP* 

LB NSGMNL 1 6 ALS GLl 6 G AA # 
BL8BLl6LeBL16AF«D 
L5MLG.NNL16EFPI 
N8L8GMNL16AL8GL16BFP* 

L8 NSGMNL 1 6 ALB GLl 6 KL EC03 HNG 
KLAB04CDBDCD 

NSL8HLCLl6EGMS0SC04HNGPtG 

MS05L8C04KNL16AOSL8CL1604A05C04A 

G05CEL8GL16EC04G 

NSL8A0SC3fNL16EL80 

L4C..L1604EPFI 

HSL8GMNL16ALBGL16BFPt 

L8GLl6ALBGL16M8eC03G 

MNAB04C0BDC0 

03G04EFGAGEF 

M8L8GMNL16ALBGL16BFP4 

L8 GLl 6 AL8 GLl 6 GAA « 

BL8BBL16AFIO 

NLL6 4GAGAGAGAGAGAGAGA6Ll6MNBPPt 

LeNSGL16AL8GL16EFP« 

LeGL16AL8GL16NSEC03G 

MNAB04CDBDC0 

HSL8CLl6NLEG05MNC04GPtG 

OSMSL8C04MNL16ANL05L8CL1604M}5 

C04AG05CEL8GL16ECX)4G 

L8M8A05CMNL16ELB0L16NLC 

L4CLBC 


(coiuimiesi 


Figure 3: Three sample music selections for use 
with PIAY.COM. 


PC MAGAZINE ■ APRIL2 8, 1987 
308 


PRODUCTIVITY 


z Greenaleeves 


03A 04L2CL4D E.L8FL4E L20L403B G.L8M.4B 04L2CX>3L4A 
A.L8GIL4A L2BL4G* 03L2EL4A 

04L2CL4D E.LeFL4E L2DL4038 G.LeAL4B 04L4C.03LeBL4A 
L4G4.L8P4l.4Gi L2A. L2A. 

04L2G. L4G.LeP4L4E L2D03L4B G.L8AL4B L204C03L4A 

A.LSGiLiA L2BL4G4 L2E. 

04L2G. L4G.Lep4L4E L2D03L4B 6.L8AL4B 

04L4C.03LeBL4A G4.L8P4L4G4 L2A. A. 


To produce the 'Dragnet* thene# enter 


PLAY TSe 02 L8B. L16F4 LSG E P2 L8B. L16 f4 LSG E 

L3 B- 


Then try entering PLAY, followed by a single space 
and the followlno. continuous stilno on the 
comsand line: 


T19B02L4EL8EL4NLG. NNL4G. eL8GL4AL6AL4KLG.KNL2G.L4EL 
eEL4HLG.KNL4G.EL8GL4AL8AL4HLG.NNL2G.T9BL8E.Ll6P4L8 
GEP2L8B.L16P4L8GEL3B> 

(Figures ends) 



8259 chip 

2fh Port address 


Send 20h to this port to indicate end-of-^interrupt. 


6253 chip 

4fb Port address 

Channel 0 

Send a divisor of zero for normal 18. 2/sec clock ticks. 

A divisor of 16 

364 generates 72.8/sec clock ticks. 

42h Port address 

Channel 2 

Send a divisor to change the frequency of the speaker. 

43h Port address 

Node control latch 

Send 36h to latch Channel 0 (IRQ 0) 

Send B6h to latch Channel 2 (speaker) 

bits 7-6 00 

• channel 0 

01 

• channel 1 

10 

•• channel 2 

bits 5-4 00 

■ latch present counter value 

01 

• read/write LSB 

10 

• read/write HSB 

11 

• read/vrite LSB, then HSB 


8255 chip 

61b Port address 


Turn bits 0 and 

1 on to drive speaker via Channel 2. 

Turn bits 0-and 

1 off to turn speaker off. 

bit 1 1 

■ speaker enable 

0 

■ speaker disable 

bit 0 1 

■ speaker control via 6253 channel 2 

0 

• direct speaker control via bit 1 


Figure 4: The port addresses used in programming PLAY.COM. 


If PLAY reads the system clock, turns 
on the speaker, and then sits in a loop read- 
ing the clock until it is incremented by one, 
the finest resolution can be only one-eigh- 
teenth of a second. Sound fast enough? 
Not if you want to produce chirping 
noises. 

To increase the resolution, then, PLAY 
programs channel 0 of the 8253 to generate 
an interrupt four times as often. Normally 
the divisor for channel 0 is 65,536 or zero. 


By changing it to 16,384, the interrupts 
will occur 72.8 times a second. Now we’re 
ticking. 

Programming charuiel 0 is similar to 
programming channel 2. First it must be 
latched — this time by turning both bits 7 
and 6 of port 43h off. Then the divisor can 
be sent a byte at a time to port 40h . 

This faster clock speed creates a small 
problem, however. With the timer tick in- 
terrupting four times as fast now, the sys- 


tem clock will mn four times as fast as 
well. I'm talking about the clock you see 
when you enter TIME at the DOS prompt. 
With short command line entries, this 
speedup of the clock would not be notice- 
able, and even with longer file entries, the 
clock would gain a minute or two at the 
most. But we might as well get things 
right. 

The solution is to take the timer tick 
(INT 8). Then on each tick of the system 
clock. PLAY gets serviced first and pa.sses 
on the interrupt to the BIOS at every fourth 
interrupt. An IRET is issued on the other 
three interrupts, so the system clock is not 
updated. It’s a simple feat to take over an 
interrupt. You’ve seen it before in resident 
programs, so I won’t go into the details 


■ The last thing PLAY 
does before exiting is 
set the system clock 
back to its normal 18.2 
ticks per second. 


here. There is, however, one thing that 
should be mentioned that must be done be- 
fore an IRET. The 8259 command port, 
20h, must receive a 20h to signal end-of- 
interrupt so that other interrupts can occur. 
(I didn’t stutter on that 20h. It just so hap- 
pens that the port address and the bit set- 
tings are both 20h.) The assembly instmc- 
tions are 

MOV AL,20H 

OUT 20H.AL 

Finally, the last thing PLAY does before 
exiting (INT 20h) is restore the INT 8 vec- 
tor to the way it was originally, thereby 
setting the system clock back to its normal 
18.2 ticks per second . 

Now go have some fun playing with 
PLAY. Why fix the roof or manage files 
on such a sunny day? jS 


Michael J. Mefford is a microcomputer 
consultant who works out of his home in 
Gleneden Beach, Oregon. 
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MICROWAY ACCELERATES YOUR PC! 







AmiPro 

VKingston.Mass. 
02364 USA 

Ir tfdjr (61 7) 746-7341 


Vbii Can 
Talk To Us! 


MicroWay Europe 
32 High Street 
Kingston-Upon-Thames 
Surrey England KT1 1 HL 
Telephone: 01 -541 -5466 


CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 

MegaPage" The only EMS board which 
comes populated with two megabytes of 
cool-running low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PQ XT and compatibles...$549 

MegaPage with 0K $149 

MegaPage AT/ECC" EMS card frx the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 1 1 RAM 
chips cover 256K so the user never en- 
counters RAM errors Sold populated with 
1 megabyte CMOS . . . $699 or with 3 
megabytes CMOS cool running low 
power drain RAM . . . $1295. Optional 

serial/parallel daughterboard $95 

INTEL, JRAM, or Maynard CALL 


8087 SOFTWARE 


IBM BASIC COMPILER $465 

MICROSOFT QUICK BASIC $79 

87BASIC COMPILER PATCH .... $1 50 

87BASICyiNLINE $200 

IBM MACRO ASSEMBLER $155 

MS MACRO ASSEMBLER $99 

87MACRQ/DEBUG $199 

MICROSOFT FORTRAN V4 $299 

RM FORTRAN $399 

LAHEY FORTRAN F77L $477 

MS or LATTICE C CALL 

STSC APL*PLUS/PC $450 

STSC STATGRAPHICS $675 

SPSE7PC-I- $695 

87SFL Scientific Functions $250 

87FFT $200 

OBJ -ASM $200 

PHOENIX PRODUCTS CALL 


8087 UPGRADES 

All MicroWay 8087s include a one year 
warranty, complete MicroWay Test 
Program and installation instructions 

8087 5 MHz $114 

For the IBM PC, >cr and compatibles 

8087-2 8 MHz $154 

For Wangi AT&T, DeskPrp NEC Leading Edge 

80287-3 5 MHz $179 

For the IBM PC AT and 286 compatibles 

80287-6 6 MHz. $229 

For 8 MHz AT and compatibles 

80287-8 8 MHz $259 

For the 8 MHz 80286 acceierator cards and 
Compaq 386 

80287-10 10 MHz $395 
PC-PAL" Programmer $395 

Call tor great pricat on V20, V30, 
64K, 1 2SK and 2SeK RAM 


MICROWAY SOFTWARE 
FOR LOTUS 1-2-3'" 

FASTBREAK” employs the 8087 to in- 
crease the speed of Lotus 1-2-3” Version 
1 A or 1 A*. Users are reporting speed ups 
of between 3 and 36 to 1 . When run with 
our NUMBER SMASHER accelerator 
card recalculation speed ups of 1 0 to 30 

are being reported $79 

PowerDlaler* Add-In for Lotus 1-2-3 
Release 2. Automated telephone dialing 
from within 1 -2-3. Adds least cost routing 
automatic carrier selection and auto- 
mated phone book worksheet Builds 
customized dialing applicationa Can be 

used with DesqView $79 

HOTUNK” adds easy linking of spread- 
sheets to Lotus 1 -2-3 Version 1 A . . $99 


FastCACHE-286'‘ 

Runs your PC Faster than an ATI 

Runs the 80286 at 9 or 1 2 MHz and the 
80267 at 8, 9 or 12 MHz Includes 8 
kbytes of 55ns CACHE 


Compatible with Leading Edge Model 0, 
Compag and Turbo mothertroarda In- 
cludes8088 Reboot Switch DCache Print 
Spooler and Diagnostics . . . From $449 


NUMBER 

SMASHER/ECM" 

Triples the speed of CAE 
and all appllcationsi 

From 

$599 


12 MHz 
8086/8087 
Accelerator 
Plus 

A Megabyte for DOSI 

For the IBM PC, XT and compatibles 

PC Magazine “Editor’s Choice” 


287Turbo'"-10/12 


mns the 80287 
10 or 12 MHz in the IBM 
PC AT, compatibles and the 
new Compaq 386 with 1 00% 
software compatibility. 

10 MHz $450 

12 MHz $550 


8 port intelligent serial controller with 3% 
response degradation Includes 8 MHz 
80186 with built in DMA $1299 


287TURBO-PLUS’" 

Speeds up your AT 

Adjustable 80286 Clock 6-1 2 MHz 
10 MHz 80287 Clock 

Plus Full Hardware Reset $149 

Optional 80286- 1 0 $175 


PC Magazine “Editor’s Choice” 


ATB” 

Turns your AT into a high speed, multi- 
user Xenix business system! 


With80287 10MHz. 
With 80287 12 MHz. 


$549 

$629 
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■ JARED TAYLOR 


Spreadsheet 


CLINIC 


Adding accents in 1-2-3, simplifying text centering, running copy-protected software from a 
RAMdisk, and an easy approach to data security. 


THE INTERNATIONAL TOUCH 

Release 2 of 1 - 2-3 lets you put internation- 
al characters in your text, but only by 
means of a clumsy "compose" sequence. 
For example, to compose an uppercase .A 
with an umlaut (A), you have to hit Alt-Fl . 
Shift-A, Shift-” just to get one character. 
If you use a lot of such characters, this rou- 
tine can really slow you down. 

I have written several macros, shown in 
Figure I . that make it easier to go interna- 
tional. Obviously, the simplest solution 
would be to write a separate macro for 
each letter, so you would hit Alt-A for A, 
Alt-0 for O, etc. But what about lower- 
case letters with umlauts ? If you use up one 
macro per character, you’d have to use 
something besides Alt-A for a. 

My macros let you choose between up- 
per- and lowercase within the same macro. 
When you run the first macro, \A, you get 
a lowercase A with an umlaut provided 
you type something within I second. 
Whatever you type will immediately fol- 
low the a normally. If you wait more than I 
second after tunning the macro, the a will 
automatically change to an A. after which 
you can again continue typing. I have 
made the lowercase letter appear first be- 
cause most letters with an umlaut are low- 
ercase. A delay of one second works best 
for me. but you can adjust it by changing 
the contents of the $r time function. The 
next two macros, \0 and \U, work the 
same way for the letters O and U. 

All three macros use the LOOK 
keyword to see whether you have typed a 
character while the macro is running. By 
typing a character within the I -second de- 


lay, you cause the execution of one 
branch. By waiting for I second, you 
cause execution of the other branch. 

The last macro, \E, has an additional 
line that lets you choose one of three kinds 
of accents for an E. If you want an acute 


accent, just keep typing. For a circumflex, 
hit the Spacebar. If you want a grave ac- 
cent, wait I second. 

If you set up these macros, be sure to 
give the range names in the left-hand col- 
umn to the cells to their right. This in- 


\A afLET START, enow} 

LOOPA {LOOK IN_CHAR> 

{IF IN_CHAR<>""Hquit} 

{IF eNOW<START+eTIME(0,0,I)){BRANCH LOOPA} 
{bs}A{quit} 


\0 6 {LET START, enow} 

LOOPO {LOOK INCHAR} 

{IF IN_CHAR<>”"}{quit} 

{IF eNOW<START+eTIME(0,0, 1) }{BRANCH LOOPO} 
{bs}6{quit} 


\U u{LET START, enow} 

LOOPU {LOOK INCHAR} 

{IF IN_CHAR<>""}{quit} 

{IF eNOW<START+eTIME(0,0,l)}{BRANCH LOOPU} 
{bs}(){quit} 


\E 6{LET START, enow} 

LOOPE {LOOK IN_CHAR} 

{IF IN_CHAR=" ••}{bs}6{quit} 

{IF IN_CHAR<>'"'}{quit} 

{IF eNOW<START+eTIME(0,0, 1) }{BRANCH LOOPE} 
{b5}&{qult} 


IN_CHAR m 

START 31783.60 


Figure 1 : Macros that make it easy to use international characters in ! -2-3, Release 2. 
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■ SPREADSHEET CLINIC 



c 

D 

E F 

G 

3 

WORKSRBET TITLE 

<«» 

Title 

4 

9 

22 

15 <••• 

Column Widths 

5 


WORKSHEET TITLE 


Centered Title 

7 

ColuBin 1 

Column 2 

Column 3 <■■■ 

Column Headings 

9 

10 

1 

1 


1 

1 


11 

1 

Spreadsheet data 

1 


13 

1 

goes here 

1 


14 

1 


1 


IS 






0CELL< ’width* 

,C7..C7) 

<■•• Formula in cell 

C4, 




copied to cells 

04 and B4. 


0RE PEAT ( 0CB AR ( 31 } . ( ( 0SUN ( C4 . . E4 ) 

•9LENGTH(C3))/2))«C3 

<•■ Formula 





in cell CS 


Alternate formula to replace 9SOM{C4..E4) In £orB\)la above: 


iCELL( 'width" 

, C7.. C7) +eCELLCwidth’, D7.. 07) +®CBLL( 'width", E7..E7) 

^igure 2: A method for centering text within the spreadsheet. 


dudes IN-CHAR and START. To get the 
international characters into the macros to 
begin with, follow the regular Unus com- 
pose sequences, 

Fred Rixisli 

Wheat Ridge. Colorado 

/ had never seen the LOOK keyword in ac- 
tion before. While I studied the example on 
page 194 of the 1-2-3 manual, I couldn't 
think of a useful application. Hats off to 
Mr. Riiosli for an elegant, useful one. 

I would change only one thing . In the \E 
macro, hitting the Spacebar does get you 
an e. but it also moves the cursor one 
space Ino surprise). This is inconvenient 
for tss'o reasons. Many words end with an 
e. so a space is what often logically follows 
the default character (the one you get if 
you keep typing). You have to type .some- 
thing to keep that e on the. screen, and what 
if the natural thing to ty pe is a space '/ You 
end up with a circumflex instead. Also, I 
can think of no French word that ends in e. 
.so it does no good to automatically put a 
space after it. 

The simple .solution is to reverse the po- 
sitions of e and e in the macro. The more 
amusing .solution is to get rid of that .space 
altogether. I tried putting a {te} into the 
third line of the macro just before {quit}, 
but that failed completely. The character 
that is read into INjCHAR is saved in a 
buffer and is executed after the macro 
ends. Thus, an additional {te} wipes out 
the e and leaves you with nothing . 

The solution is to use a key that is nei- 
ther a character nor a space, but one that 
the macro will recognize, [del] or {graph} 
or {abs} will work fine. If you change the 
third line of the macro to 

{If IN_CHAR="{ab8}"Hbs}e{quit> 

and hit F4 before the I -second delay, 
you’ll gel a circumflex. Hitting the abso- 
lute key doesn' t make sense at this point so 
you get a beep, but the macro recognizes 
the keystroke and branches correctly. 


CENTERING TEXT 

In 1-2-3 there is no easy way to center a 
string of text within a spreadsheet. The 
usual procedure is to subtract the number 
of characters in the string from the total 
width of the printout, divide this difference 


by two, and print the string that many 
spaces from the left margin. Release 2.0of 
/ -2-3 provides a way to do this even if each 
column in your spreadsheet is a different 
width. 

Figure 2 shows a .spread.sheet of only 
three columns: C, D. and E. I have cen- 
tered the title, in cell D5. using a two-step 
process. First, I put the focellC'width") 
formula in cells C4 through E4 to count the 
widths of the columns used in the spread- 
sheet. Then 1 used the long formula shown 
below it in the figure to center the title ac- 
cording to the method described above. 
Since the formula works by adding blanks 
to the text of the title, the formula itself is 
actually in CS. but the title spills over into 
the next column and seems to be in D5. 
The actual text of the title is in cell C3, 
which is referenced twice in the formula in 
cellCS. 

When I print the worksheet, line 5 will 
be the first row of the print range and will 
contain a centered tide. You can use the 
same technique to copy any number of dif- 
ferent. centered titles to the top of a spread- 
sheet. 

Richard Beilin 

Washington, D.C. 

The centering formula in cell C5 works ex- 
actly as it should, though I might use it a 
little differently. If I didn't need to know 
the widths of the different columns in my 
spreadsheet. I'd skip the first step by get- 
ting rid of the formulas in cells C4 to E4. 1 
would pul that information into the center- 


ing formula by replacing (asum(C4..E4) 
with the alternative formula that I have 
added to Figure 2 . 

If I wanted to display column-width in- 
formation, for strictly aesthetic reasons I 
would put it at the bottom of the spread- 
sheet rather than at the top. Then / would 
have a cell that totaled the column-width 
numbers, so I could tell at a glance how 
many characters wide my spreadsheet 
was. That leuv Td know, without wasting 
time and paper, whether the printout 
would fit on my printer. 


RUNNING 1-2-3 FROM A RAMDISK 

A submission in Spreadsheet Clinic of No- 
vember 25. 1986 (Volume 5 Number 20). 
highlights the advantages of running Su- 
perCalc from a RAMdisk. In your com- 
ments. you note that this can't be done 
with Lotus products because of their copy- 
protection schemes. It’s true that the Soft- 
guard protection scheme involves hidden 
and uncopyable files, which can't be put 
into RAMdrive. 

There are, however, at least two copy 
programs — CopyWrite and Copy!! 
PC — that let you replace the original Lotus 
123.COM file with an executable 
123. EXE file that runs without the hidden 
Softguaid files. As long as you also have 
all the other necessary program files (such 
as .CMP and .SET) on the RAMdisk, you 
can run 123. EXE entirely in RAM, there- 
by speeding up disk access. 

Matthew Shapiro 

Baltimore, Maryland 
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101 MACROS ^or LOTUS®1-2-3® and 101 MACROS ^or SYMPHONY® 


Instead of This. . . 


You Can Do This. . . 




PREE! EXTRA BONUS FILES 
Act now. For a limited time you get not 
only a complete collection of 101 macros 
with User's Manual, you will also receive 
an extra collection of 22 macros de- 
signed to help you type your own macros, 
a blank memo template with word-wrap 
and fancy printout, and a collection of 
Often Overlooked Tips for Lotus Users. 

1 simptified uw// A» access 123s and Symphttny's 
most pnu'crful fundvms" 

~K luv*. nm 
"A 123-tarnmg arsenal het iime a macnt maeen 
instantly." 

-K' .MagactiK-. 13m 
uf the best tcays to learn mare ahnut 133 and 
macnis that / haiv seen." 

—Cumpuhr Currents. 

flxcellenl . mirelhanJuslacnnivmeTKelDfd an 
enhanci'TTh’nt hr haus 133" 

NOT COPY PROTECTED 
60-DAY MONEY BACK GI ARAN'I'EE 

*t^us I •2*3 and Symphony are registered trademarks of the 
Ltrius Development Corp. 


101 .M.ACltOS 


MAKE LOTUS EASIER - 
A.\D MORE POWERFUL 
Now you can have your own on-disk 
library of shortcuts, utilities and key- 
stroke savers that will work with A.\Y 
Symphony or 1-2-3 worksheet (all ver- 
sions). No more dull, repetitive opera- 
tions, no more wading through multiple 
menu steps, no more hours wasted with 
manual input that could be automated. 

Introducing the ultimate collection of 
101 pre-typed, ready-to-use, all purpose 
macros on disk. Imagine being able to: 

• Add word processing features to Lotus 
1-2-3, including word-wrap 

• Double-space your 1-2-3 printout, or 
print in super-tiny elite type 

• Create special graphics and slideshow 
presentations 

• Add a pop-up notepad, calculator and 
appointment calendar to your hies 

• Address form letters and print labels 
automatically 

• Add menu-driven financial formulas 
and math functions 


With Ibis. $69.95 

AND NOW INTRODUCING 
101 MACROS FOR SYMPHONY 


101 MtCRM 

SYMPHONY 




— All of the most 
popular macros from 
101 MACROS FOR 
LOTUS 1-2-3, plus: 


101 M.scii(» _ Plus 95 more 
i 0 its |. 2 .) features to save time 

and multiply the 



INCREASE YOUR EFFICIENCY 
WITH 101 MACROS FOR UlTUS 1-2-3 
You can save keystrokes, save menu 
steps, save time and automate your 
spreadsheet. Speed data entry with any 
one of three special Data Entry macros. 
Whip through complicated menus with 
a single keystroke, or set up your own 
custom menus. Eliminate repetitive 
operations with macros that will move 
down columns or across rows, changing 
each cell to your specifications. 


• Macros to automate the building of 
custom-made forms 

• Gantt-like project management 
scheduling 

• Automatic bold and italic type, page 
breaks and margins in Symphony's 
sheet mode 

• Insertion of subtotal lines and instant 
subtotal calculations 

• Recalculation of the spreadsheet by 
range 

EASY TO USE 

These macros are extremely easy to 
transfer to your own spreadsheet— and 
our User’s Manual has made it even 
easier. Just a few keystrokes using File 
Combine is all it takes to transfer any of 
the macros from our handy on-disk col- 
lection to your own spreadsheets. And 
for the Symphony users, putting the 
macros in your Macro Library will make 
them even handier. 


YESf I want lOI shortcuts, utilities and keystroke savers! 

copies of 101 Macros for Lotus 1-2-3 @ S69.95. 

copies of 101 Macros for Symphony @ 569.95. 

Shipping <S2.50 in USA, S12.50 outside USA) 

CA residents add $4.90 tax for each product. 

I enclose 

—or— charge my □ VISA or □ MasterCard 
Credit Card Exp. Date / 


□ IBM-PC or compatible □ DEC □ HP150 

Name 

Phone 

Company 

Address 

City State ZIP 


41/ICROP/IC 

INTERNATIONAL 

19655 Stevens Creek Blvd.. Suite 168 * Cupertina CA 95014 

1-800-624-0077 
(In CA Call) 1-800-832-7766 


CIRCLE 374 ON READER SERVICE CARD 



Which System Is Exactly Right For You? 

COME TO THE EXPERTS! 


Technoiand PC/XT* 


Technoiand AT* 



(Monitor Optional) 


Includaa 8088-2 Dual Spaed unit, 640K RAM, 380K Floppy Orka 
W/Controller, AT* Style Keyboard. 135W Power Supply. MS-DOS 
3.1 W/Manual, System Manual, Full 18 Months Warranty. Run all 
major software for IBM*PC* and PC/XT*. 


Indudas 80286-Based unit, AMI BIOS, S12K on 
Floppy Drive. W.D. Hard/Roppy Controller. Clocli/Calendar W/Battery 
Back Up. AT Style Keyboard. 200-W Power Supply. MS DOS 3.1 
W/Manual. Sydam Manuals, Full 1 8 Months Warranty, Run all 
major software for IBM-PC/AT*. 


6.6 MHZ $ 509 

8 MHZ $ 575 

10 MHZ $ 795 


6 MHZ $ 869 

8 MHZ $ 1,059 

12 MHZ $ 1,649 


Monochrom* Packags: 


IBM Brother Qraen or 


ROB Packaga: 

ROB Color Monitor 


EOA Packaga: 


Amber Monochrome Monitor 

With Mono-Qraphic Card. S 166.00 

(640 X 200) 

With Color Graphic Adaptor. 

8390.00 

(640x360) 

With EGA Half Card. 

S665.00 

! 

XT Multifunction Cerd 

a 96 

Enhanced Keyboard (8339) 

$79 

30 MB 8T4038 

$628 

e Ciock/Calandar. FOC 


e Separate Cursor 8 Numeric Pads 

40 MB 8T4061 

9789 

e ParallaL Senal and Gama Ports 


e LEO Status Indicators 


e 39 MS Access Tune 


e RAM DtskB Pnrrter Spooler (Softwarai 


e 1 2 Function Keys 


e Auto Head Parking 


Mini I/O Cerd 

$ 86 

1 38W Power Suppiy 

8 79 

e Linear Voice Coil Activator 


e PartfM Serial and Game Ports 


200W Power Suppiy 

8119 

380K Floppy Disk Drive 

a to 

Mono-Graphics Adapter 

$ 89 

ROB Color Monitm 

$329 

1.2MB Floppy Olak Drive 

9126 

W/PrtnterPoft 


• 1 3" Screen 


TwMion Hard Diak Can<-20MB 9408 

Color Orsphlee Adapter 

8 79 

e 640 X 200 Resolution 


CWxen Perellel Printer 


EGA C^Short Card 

$249 

e RGB— leColor 


MSP — 20 (80 Column) 

9329 

e EGA CGA MDA b Hercules compatible 


EGA Color Monitor 

$449 

MSP ~ 26 (1 38 Column) 

8489 

e 256K Memory 


e 31 mm Dot Pitch 


e 200 CPS Draft/ 50 CPS NLQ 


Everex Modem 

$129 

• 1 3 ' Screen 


e 6 K Buffer 


e 30081200 BPS ShortCard 


e 640 X 360 Resolution 


e Graphic Capability 


e Fully Heyes Compatible 


e RGB 16 -Color 


e IBM Epson Compatible 


Monochrome Monitor 

$119 

Seagate Hard Diak 

^379 









0 12" Screen Amber or Green 


e 20 MB Half Hi ST225 W/Control!er 


Call for More Selection 

e Swivel Base 


e 65 MS /Vccess Time 





Ordar Toll Fraa: 

(800) 222-3978 

mCalifomia; (213) 724-2781 
Tachncai Support (213) 724-1684 
Customer Service: (21 3) 724-1 665 
Morv — Sat 8:00 am. to 5:00 pm 

■SM Hwiiwin. Comaia ATT TIAC MNwiMii ARC 

Sanya WMMm OaM SaiBM w* Mdfnwk* or Mw 

•MCWM MmcaraM MS-00Bi« »tria«wi« cl Mi c roaoW 
Carpon^ iSUaC ISMXTinSIIMATcicirtdciniittorieM 


Owanmy Maoetint AvallaMei 


Technoiand 


Lo 8 Anoslsi Demo Center 

SS30 E. Wastungion 
Cay of Commercsi CA 90040 
Tst 1213) 724-2781 


San Jots Dsn>o Csntsr 

2970 Gordon Awa 
Sants Clara CA 95050 
Tot (406) 732-2244 
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5 Days Guarantsed Shipping 
Next Day Delivery Available 
Free UPS (6) Shipping 


SAino autcftaigM. 

Cacfuar CnacA. ParaonaiCaaoiiltseMteoaei. 
and Approvad purcAAM ordar Iron Un f »or oa ioa 
MUKulwio a FonuAa SOO eoaioanv. 

Any dam baugAl tram TaoAnolaAd (includirie 
■onarara d unepanad) may pa ratwmad lor a ivP 

rWundloacoal IraioM! •tthinsr 

wM onippad il *ot ony ra 

utPiad AlTacnnoiand 

TachnolantfconayaolunNodwarronty Serna 
producta aPo carry mmutawaTi aafrani y S iii n ad 
TacAnoiand producia may carry addwon a i worraraiaa 
Warranty and lalund policy raquiraa that you aubmit 
ina inroice and oMam an hMA numPai irem ua by 




P R () 1) U C T I V I T Y 

■ SPREADSHEET CLINIC 


This is true. ITs also legal. Fortunately, 
unless you are printing graphs a lot or us- 
ing the help screens all the time. 1-2-3 
doesn't do much disk access. 

Another way to get some older copy- 
protected programs onto a RAMdisk is to 
u.se a disk utility to find the protection 
scheme files, unhide them, and pul them 
on the RAMdisk, too. This won’t work, 
however, for the recent versions of Soft- 
guard that let you run 1 -2-3 from a hard 
disk without a key disk. That’s because 
part of the installation process includes an 
assessment of the characteristics of your 
hard disk . If the program finds that it is be- 
ing run somewhere else — on a RAMdisk, 
for example — it won’t load. 


HIDING SPREADSHEET FILES 

In the October 14,1 986. Spreadsheet Clin- 
ic (Volume 5 Number 17), there was an in- 
teresting submission called “Poor Man's 
Worksheet Protection." {This discussed a 


.simple ivav to keep people out of your 
I -2-3 files. If you iiselwey oriqy as the au- 
toexecuting macro, the spreadsheet won’t 
slay on the screen. The trick to getting into 
the spreadsheet yourself is to hit Clrl- 
Break just as the macro executes. Or, you 
can use /File Combine to read the booby- 
trapped spreadsheet into one that’s 
nol-preferably, into one that contains 
your sellings and ranges, since /File Com- 
bine won’t automatically relrive 
them. — Ed.] 

Another simple way to protect or hide 
files is to change their extensions. Lotus 
products display only those files with 
.WKS. .WRI, .PRN. and other legal ex- 
tensions. Even in DOS, if a snoop is look- 
ing for worksheet files, he might overlook 
anything that doesn’t have a Lotus exten- 
sion. When you want to use the files your- 
self, just rename them with the proper ex- 
tension so that 1-2-3 or Symphony can 
recognize them. 


This isn't perfect protection, but it will 
stop a lot of people. Also, it’s a good way to 
keep backup files that won't be overwritten 
every time you need to make a change. 

Claude Hunt 
Center Point, Alabama 

Not perfect, but not bad. either. One espe- 
cially nice thing is that this is a trick that 
works with any program, spreadsheet or 
otherwise, that recognizes data files by 
their e.xtensions. 


CONTRIBIJTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We’ll pay you $50 for anything we 
print, p/us an extra $25 if you submit it on a 
disk. If you send a disk, please include a 
printout of your submission. 

Mail your contributions to Spreadsheet 
Clinic, PC Magazine. One Park Avenue. 
New York, NY 10016. ii^ 





Complete Family 
of Laser Printers 


Priced from $1895 


Now you can print high quality documents 
with text, graphics, bar codes, custom fonts — 
and more! At an affordable price. 

LaserPro printers offer easy-to-learn 
EXPRESS’* commands, simple maintenance, 
and proven performance. 

• Up to 7 popular • RS-232 and 

printer emulations Centronics interface 


• Software compatibility 
with thousands of 


• Printer Speed; 8-15 
ppm 


programs 


300 X 300 dpi 
Exclusive Pyramid"* 
font system for 
flexible bitmap fonts 


For additional 
information, call: 
800-732-4589 
(In CA: 800-732-4588) 


Office Automation Systems, Inc. 
8352 Clairemont Mesa Blvd. 

San Diego, CA 92111 




TORTURE STOPS 
For Hard Disk Users! 

IBM PC/XT/AT/Jr, COMPAQ and true IBM clones 



Disk Technician^ 



Automated Al software system 

Prevents, Detects, Repairs 
and Recovers 
Hard Disk Data Losses 
Automatically 
Before they happen! 

Easy to use: Nfi technical skill needed. 

Only $99.95 Complete 


30-DAY MONEY BACK GUARANTEE 

When purchased from factory or authorized dealer. 


ORDER NOW • Visa/Mastercard 

us (800) 847-5000 or (619) 274-5000 


PRIME SOLUTIONS INC^ 


W* Itokt Tochnology E4«y And Atfordabl*^"' 
1 940 Garnet Avenue* San Otego.CA 92109 


I 


CIRCLE 274 ON READER SERVICE CARD 


DEALERS CIRCLE 257 ON READER SERVICE CARD 
END USERS CIRCLE 258 ON READER SERVICE CARD 




INTRODUCING COMTROL’S 

SMART HI^TESS" 

A BREAKTHROUGH IN 
SYSTEM PERFORMANCE. 

98 TIMES LESS CPU TIME REQUIRED FOR 7 USERS! 
Transmitting at 9600 baud using XENIX, SMART HOSTESS 
requires 1% CPU time while an unintelligent multiport 
board requires 98% CPU time. 

MORE USERS, MORE THROUGHPUT, 

MORE PROCESSING POWER. 


■ 80186 on board frees CPU of 
routine I/O processing 

■ Add 4 or 8 serial ports per slot 
in a PC, XT, AT, or 386-based 
machine 

■ DMA, LOCAL BUS, & 16 BIT 
MEMORY transfers for faster 
data handling 

■ 256K dual-ported I/O buffer 
256K local memory 

128K program storage 

■ Our new TRANSPARENT 
PRINT feature connects 
printers to tennlnals without 
wasting serial ports 

■ Synchronous & asynchronous 
serial communication 

■ HOSTESS is the first name in 
multiport communications 
Quality since 1982 



SMART HOSTESS is a 




Comtml 

A Division o) Control Systems 


2675 Patton Road P.O. Box 64750 
St. Paul. MN 55164 
1 - 800 - 826-4281 • 612-631-7800 


Call toll free fora benchmark testing report. 
XENIX and DOS results are Included in report. 

indemark oi Control Systems. Inc. XENIX is a rsgislemi IraOemarlt ot Mtcrosotl Corp. 
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Cor. 


PRODUCTIVITY 


■ FRANK J.DERFLER, JR. 


Connectivity 


CLINIC 


The police are subject to a higher authority ( in this case, the laws of physics) and a restaurant 
chain has a hard time swallowing long-distance-line noise. 


SERVER SLOWDOWN 

We have a six-workstation 3Com LAN us- 
ing an IBM PC AT as a server. Lately, it 
seems the response time has increased. We 
are doing the same jobs, but things seem to 
take longer. Any ideas? 

Yes, two: disk and cables. First, carefully 
clean up the harddisk on the server. Work- 
ing from a network workstation, erase all 
unused ftles on the server. Back up the 
hard disk on tape, floppy disks, or another 
AT using a file-hy-ftle backup (not "disk 
image" ). Shut down the network, bring 
the server up only under DOS. and run 
CHKDSK. It is never a good idea to run 
CHKDSK over an operational network 
(many network programs block the com- 
mand). After a lot of use. files often be- 
come fragmented and may be spread all 
over the hard disk. Network operation puts 
a lot of stress on the disk, and if the heads 
have to fly all over to read a file, the ineffi- 
ciency shows. If you really want to do the 
job right, make sure you have a good back- 
up and then run the AT diagnostics on the 
hard disk. Restore the ftles to the disk on a 
file-by-file basis. 

Second, check the cables. The 3Com 
software and Ethernet protocols are de- 
signed to overcome lost and garbled mes- 
sages and transmission collisions. But this 
effort can take time. Make sure that the ca- 
bles are still good conductors and not bur- 
dens the network is trying to overcome. 
Immediately check the grounded termina- 
tor on one (and only one) end of the cable 
to make sure it is still grounded. Then go 
through and disconnect and reconnect ev- 


ery T-connector and cable connector sev- 
eral times. These things oxidize. They are 
silver-plated and can tarnish. There can 
he o.xides and molds growing in the warm, 
dark connections that conduct poorly. 
Check your cabling carefully. If no other 
changes were made in the system, then one 
or both of these actions .should bring the 
operation back up to snuff. 

DATA INDIGESTION 

Our long-distance phone lines are getting 
worse. We transmit sales and inventory 
data in ASCII files from our re,staurants in 
North and South Carolina and Georgia to 
our office in Charleston every night. The 
system uses PCs. US Robotics 1 ,200-bps- 
modems. and dialed phone calls on MCI. 
Lately we get a lot of garbles that take an- 
other phone call and two people to clear 
up. MCI and the local telephone compa- 
nies say their lines are clear. Is there a way 
to move data that doesn’t garble? 


■ To move data without 
garbling it, consider 
an electronic courier; 
Lotus Express uses MCI 
Mail to transfer files 
with error checking. 


You have four alternatives: overnight cou- 
rier, an electronic courier, improving 
your long-distance .service, and using er- 
ror-detection software. Why not put the 
data on a floppy disk and give it to Federal 
Express or some other overnight courier? 
They don ’ t garble bits. Why go high-tech if 
high-touch will work? 

Consider an electronic courier: Lotus 
has a new product called Lotus Express 
that automatically and invisibly uses MCI 
Mail to transfer document or spread.sheet 
files, complete with error checking. Ex- 
pre.ss operates in the background mode, 
leaving the computer available for other 
tasks. It steals RAM. but in your applica- 
tion you could load it into a machine at the 
end of each day and leave it running all 
night. Express co.sts $100 and includes the 
initial subscription to MCI Mail (you will 
need one for each location). If there are 
MCI Mail hubs or Tymnet access ports in 
the local dialing range of your restau- 
rants, the cost is very low. (Lotus Develop- 
ment Corp., Cambridge, Mass., (617) 
577-8500. MCI Mad, Washington. D.C.. 
(800)MCI-2255.) 

Even if you use overnight or electronic 
couriers, you should still clean up your 
telephone problems. You can have more 
than one long-distance telephone compa- 
ny. so open accounts with other carriers 
(there may be a small charge to establish 
an account) and see what the ' 'garble fac- 
tor’ ' of each one is. 

Don’t make a decision on the long-dis- 
tance carrier to be used for all your restau- 
rants based on a sample of one location, 
and don’t buy long-distance sendees on 


PC .MAGAZINE ■ APRIL2 8, 1987 
317 



Swing Into Spring 
With 
Bulldog! 


IBM 


XT SYSTEMS 

640 K, 1 Drive, 10 mb Hard 

Disk $1375 

640 K, 1 Drive, 20 mb Hard 

Disk 1425 

640 K, 1 Drive, 20 mb Hard Disk 
Monochrome Monitor & 

Card 1615 

640 K, 1 Drive, 20 mb Hard Disk 
Color Monitor & Card„....1815 

AT SYSTEMS 

Model 339 $3950 

AT BASIC 256 K, 1.2 mb 

Floppy 2350 

512 K, 20 mb Hard Disk 1.2 

Floppy - 2695 

512 1C 20 mb Hard Disk 1.2 
Hoppy Monochrome Monitor 

&Card 2895 

512 K, 30 mb Seagate Hard Disk 
1.2 Floppy 2889 


COMPATIBLE 


PORTABLES 

IBM Convertible $1495 

Compaq II Model II 2725 

Zenith Z181._.. 1795 

Toshiba T 1100 Plus w/640K....165O 

Toshiba 3100 3275 

NEC Multispeed CALL 


PC II TURBO XT 

8 mhz, 1 floppy, 640K, AT style key- 
board, game port, clock c^endar, 
monographlcs card, mono monitor, 

DOS & manuals $849 

Cotor System add $200 
w/20 mb add $359 
w/30 mb add $425 

CLUB AT 

10 mhz, 1.2 floppy, 1 mb Ram 
memoiy, hi res, mono graphics, 
monochrome monitor, clock cal- 
endar. $1495 

Color system add $200 
w/30 mb add $539 
w/40 mb add $595 

Let us customize a system to fit your 
special needs — tell our sales staff 
what you want and Bulldog will take 
the byte out of building your 
systemi 


GRAPHICS CARDS 


I EVEREXEGA $195 

EVEffiX THE EDGE 219 

GENOA EGA....„ 299 

GENOA SPECTRUM 199 

HERCULES GRAPHICS 189 

ORCHID TURBO EGA 565 

PARADISE EGA Auto Switch. 355 

QUADRAM EGA 309 

QUAD PRO SYNC 399 

[sigma COLOR 400 399 

NEC GB-1 Multisync 389 

J STB EGA PLUS 269 

B VEGA DELUXE 359 


AT&T SYSTEMS 

6300 

2 Drive System $1359 

10 mb System 1595 

20 mb System 1695 

Upgrade to 640K „....50 

Systems Include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Calmdar. 

AT&T Color Monitor 675 


MULTI FUNCTION BOARDS 


AST Advantage w/128K $329 

AST Advantage Premium w/512K 449 

/VST 6 PACK PLUS w/384K. 189 

/VST 6 PACK PREMIUM w/256K 199 

AST 5251-11 PLUS 615 

/VSTFLASHPACK .289 

/VST RAMPAGE lor AT w/5 1 2K 425 

AST RAMPAGE EGA 699 

EVEREX MAGIC CARD II w/384K 159 

EVEREX MINI MAGIC w/o K 69 

FAST88W/V20 109 

INTEL Above Board lor AT w/128K 349 

INTEL Above Board PS for AT w/128K 369 

INTEL Above Board for PC w/256K 295 

INTEL Above Board PS for PC w/64K 229 

IRMABO/VRD 699 

J RAM III for PC w/o K 199 

J RAM III for AT w/o K 249 

J LASER PLUS PC/AT 489/589 

ORCHID PC NET ST/VRTER KIT 735 

ORCHID TINY TURBO 286 889 


MISCELLANEOUS 


I KODAK DATA SHOW $1050 

KENSINGTON Masterpiece/Plus 129 

MICROFAZER w/8K 129 

MICROF/VZER II w/512K 309 

MICROSOFTMOUSEw/PC paint brush 119 

POLAROID PALETTE 1389 

35mm EXPRESS 450 

MATH CO-PROCESSORS CALL 


Sales Hot Line 1 - 800 - 438-6039 



ULLDOG 


COMPUTER PRODUCTS 


3241>E Washlnston Road • Martliiez. Georgia 30907 

taeoqio nt md m Geonf i B MOen 
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At Bulldog the 
Values Are Simply 
Incredible! And 
We Are Making It 
Incredibly Simple^ 



If you’re not buyingfrom Bulldog 
you’re barking up the wrong tree! 


SOFTWARE 


hartmaster $zu9 

dipper - 349 

Cornerstone 69 

Crosstalk XVI. 

D Base II 

DBase III , 

Dollars & Sense. 


M: 


...|.. 


-..,99 

.299 

...399 

.99 


I Easy Extra 1 89 

(Enable J.....] 349 

I Freelance Plus. . | . . . l f 339 

I Framework J 399 

I IBM Display Write IV....:. 369 

■ Lotus Jl 319 

(Lotus Hal 109 

iging Your Money 3.0 105 

iMicroson Quick Basic 69 

■Microsoft Window 69 

iMlcrosoft Word 3.1 279 

■Multimate 3.31 239 

iMultimate Advantage 319 

iMultiplan 119 

■Norton Commander 49 

(Norton Utilities 59 

(Office Writer 5.0 259 

(Open Access 11 329 

(PFS Professor Write - 149 

(PFS Professor File 159 

(PFS 1st Choice .99 

(Q&A 259 

(Quick Code 111 145 

(C^ick Report 145 

(R Base System V 1.0 349 

■Reflex 99 

■Revelation 575 

(Squeeze... 59 

(Super Calc IV 1.0 269 

/Ivla Ftorter Swirtax 49 

jhony 1.2 .439 

■ Turbo Ligntning w/Word 

Wizard. 89 

I Turbo prologue 59 

I VolksvTOter III 149 

I VP. Planner. 59 

I Word Perfect 4.2 205 

I Word Perfect Library 59 

Wordstar 2000 249 

Wordstar 2000+ 279 

I Ventura Desktop F’ublishCT..575 


HARD DRIVES 


Seagate lOmb w/contr. ST213 $325 

Seagate 20mb w/contr. ST225 359 

Seagate 30mb w/contr. ST238 .425 

Seagate 20 mb for AT ST4026 .495 

Seagate 30 mb for AT ST4038 539 

Seagate 40 mb for AT ST4051 595 

Seagate 80 mb for AT ST4096 949 

lONEGA BERNOULU 

10 mb w/card 1350 

10 + lOw/card 1925 

20 + 20 w/card - 2425 

BERNOULU PLUS 3750 

SYSGEN Durapack single 995 

dual extyint 1850/1595 

Mountain 20 mb drive card— 649 

Western Digi. 30 mb drive card 649 

Western Digi. 20 mb drive card 625 

Plus Hard Card 10 .459 

Plus Hard Card 20 625 

P’riam 60 mb AT 1025 

PYiam 43 mb AT 789 


MODEMS 


Everex 1200/2400 :$109/225 

Hayes 1200B/1200 315/345 

Hayes 2400 Int/ext .479/539 

US Robotics 2400 direct internal 189 

Ventel Half Card 1200 

w/Crosstalk 259 

Vental Half Card 2400 

w/Crosstalk - 369 

Ventel 1200 Plus 239 




PRINTERS 


■ EPSON ; 

. 


1 LX 86 120 CPS, 16 NLQ j 

1 

$199 

1 FX86E 200CPS.40NIJQ....' 

' 

369 

■ P^ 286E 2 no CPS 40 NLO 1 

..1. 

499 

1 LQ 800 180CPS,60NLQ...l 1 

459 

■ I .O 1000 iftncps snNiD I 

639 

1 LQ 2500 324 CPS, 108 NLQ 

T 

1015 

■ EX 800 300 CPS, 60 NLQ ....1 


439 

■ EX 1000 ' 


559 

1 DX 35 Daisywheel 


559 

■ OKIDATA 



■ 182 120 CPS 


229 

1 192 Plus 200 CPS ] 

359 

1 193 Plus 200 CPS } 

535 

1 292 Plus 200 CPS, 100 NLQ.'. 

549 

■ 293 Plus 200 CPS. 100 NLQ.l 

675 

■ 294 Plus 400 CPS 


1095 

■ Laser Une 6 


1599 

1 TOSHIBA 


1 

1 321 180CPS.60NLQ 

.] 

449 

1 351 II 300 CPS. 100 NLQ 


! 949 

1 341 180CPS.72NLQ 

,1 

1 629 

■ 351 Color 240 CPS, loo nlq 

) 1150 

■ NEC 

1 

1 ' 

■ SPECIjAL PRICING 

1 

L.call 

■ PRIMAGE 90 

1 

■ w/Pagemate III 


1 

1 90 CPS Daisywheel.... 


•1 ...1550 

■ FUJITSU 

1 

■ 2100/2200 220 CPS 44 CFS....3 

149/459 

■ 2400/2400 Color 

i 

1 

■ 216CPS72CPS 

...... 779/8991 

■ DLP24 288CPS.96CPS 


8651 

TAPE DRIVES 



/VMDEK 

310-A 

—$149 

Color 600 

400 

Color 722 

495 

PRINCETON 

MAX12 

159 

HX12 

.419 

HX12E 

495 

T/VXAN 

T124 Amber 

109 

840 

799 

720 

349 

635 

450 

650...- 

519 


629 

NEC Multisync 

559 


Everex 60 m.b. internal $710 

external 895 

Everex 20 mb internal 525 

external 595 

Genoa Galaxy 60 mb internal 739 

external 869 

Genoa Galaxy 20 mb internal 589 

external 695 

Sysgen Quic 60 internal 949 

external 995 

Sysgen 20 mb internal 575 

external 650 

Tallgrass 20 mb Int/ext 395/550 

Tallgrass 20 mb internal tape 

plus 25 mb hard disk 995 

Tallgrass 60 mb external 

....... 1050 


Prices Subject To Change 

For Orders Call: 1 •800-438-6039 

I For Shipping, Technical, Returns & In Georgia Call: 1-404-860- 7364 

BULLDO 
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Incorpormted mb Georgim Micro 
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PRODUCTIVITY 


CONNECTIVITY CLINIC 


price alone. Each location may gel a dif- 
ferent quality of long-distance service from 
the same company. The price of a long- 
distance service probably has no relation- 
ship to its quality. Be ready to change if the 


quality of a carrier’s service in a particu- 
lar location falls off. 

If you transfer the data over long-dis- 
tance calls, you should use a communica- 
tions program that does error detection 
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and retransmission. Many of the major 
programs in the marto— Crosstalk XVI, 
Relay, Hyper Access, and others — can 
transfer your files automatically using er- 
ror detection and correction. My favorite 
program designed for just this job is Trans- 
porter. // is very easy to use and does every 
file transfer with error detection. Howev- 
er, none of these programs will work effi- 
ciently over noisy phone lines. Clear up 
the phone lines, then try Transporter, 
($295, Microsluf, Roswell, Ga., (404) 
998-3998.) 

CALLING ALL CARDS 

Our city police department uses PCs 
networked with 3Com EtherLink cards 
and mnning Novell's NetWare for admin- 
istrative services. Each precinct has be- 
tween 3 and 12 workstations. Our one 
trouble spot is in a precinct station near the 
airport. The response time through that 
network varies greatly and sometimes the 
network just seems to hang up. We have 
exchanged every networking card, the en- 
tire network software, the server, all the 
cable, and lots of hardware in the PCs. My 
boss says it’s the radios from all the planes. 
Could that be? 

NetWare and EtherLink usually either 
work well or not at all. Intermittent prob- 
lems are not typical. The first things I 
would suspect from the symptoms are a 
bad cable connector or problems with the 
hard disk drive in the network server. But, 
since you say you changed those pieces out 
of the network, I go along with at least a 
part of what your boss says. 

The radios used in air traffic control 
are too low in power to interfere with your 
local network. Errant signals from nearby 
aircraft-control radios would probably in- 
terfere with police radios as well. Howev- 
er, some of the navigational aids used 
around an airport have peak pulse power 
measured in megawatts. It is possible that 
the network cable is picking up pulses from 
surveillance radars or weather radars as 
their antennas sweep by . Radars aren 'I al- 
ways on, can use different transmitters, 
and may use different antenna polariza- 
tions. AH these factors could affect how 
much RE the network picks up at any one 
time. 

RE pulses can deafen the receivers on 
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That means there’s no 
need to switch modules when 
you want to go from accounts 
payable to accounts receivable— 
or vice versa. 

It means you can easily 
write financial reports the 
way you want to see them. 

Or even retrieve data from 
damaged disks. 

But it also means one 
other important thing. 


Do it yourself instead. 

With the In-House Accountant from 
Migent, generating your own financial statements 
every month is a breeze. 

That’s because In-House Accountant 
is the only program for IBM PCs and compatibles 
that has all the features you need to make routine 
bookkeeping a painless, natural part of the way 
you do business. 

Pop-up windows give you immediate 
access to account information (by name, or num- 
ber, or whatever criteria you choose). As well 
as balances. And recurring transactions. All of 
which you can just point to and paste into your 
forms or records. 

There’s even an on-screen calculator, full- 
function financial formulas and help screens at the 
same level of the program that you’re currently in. 

Unlike other accounting software that’s 
been designed merely to automate paper-based 
systems, In-House Accountant was designed 
from scratch to take full advantage of your 
computer’s power. 


In-House Accountant costs only $99. 

That’s the difference between our product and 
those built on outdated methods: We’re able to save 
you money right from the start. 

Which is something your accountant will 
appreciate, too. 

If you’d like more information about 
In-House Accountant, or the name of the dealer 
nearest you, give us a call at 800-633-3444. 

Or just send in the coupon. 

In-House Accountant. It’ll help put your 
house in order. 




n Please send me more information 
about In-House Accountant. And send 
me the name of the dealer in my area. 


City Sute Zip 


Send to: Migent, Inc. 

865 Tahoe Blvd.. Call Box 6. Incline Village, Nevada 89450-6062 
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Create dBASE® Reports in Half the Time, 
Without Programming, or Your Money Back! 


CUSTOMER. DBF 


STATETAX.DBF 






NEW! 

Relational 

Merge 


LINEITEM . DBF 




CUSTOMER, DBF 


ACCTREC.DBF 


1 COMPLEX 



J REPORTS 
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A proven timesaver. 

R&R’“ users say they can create 
reports in half the time or less, com- 
pared with programming in dBASE. 
So can you. And then print them from 
R&R, or from within your own dBASE 
programs using the R&R Runtime 
program (included with an unlimited- 
use license). 

More flexibility than youll 
ever need. 

Relate and report from up to 10 files 
at once using one-to-one and one-to- 
many relations through dBASE 
indexes. Place free-form text and 
fields anywhere. Calculate new fields 
with more than 60 predefined func- 
tions, including IF/THEN. 

Eight sort levels. Eight levels of 
record grouping. Running totals, or 
subtotals by group or by page Piain- 
English query. 

The ease of use that saves 
you time. 

Lotus®-like commands. Move 
fields and text freely on the screen. 
Automatic trim and alignment. 
Predefined field formats such as 
currency, commas, and word-wrap, 
or create your own. Merge and word- 
wrap text and fields. Memo field 
support, including query. 


Tta Ciflter 
•Mrm J«<»M 
IMIU fkruti 


It TrMt S»Kialin $ 

S Ittt* SiMrviHr 
TrMt SwMIlst t 
ricalltn lUtMd 


X 


EMPLOYEE. DBF 
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OUNNWROS.DBF 


Print selectively: underline , italics. 
bold, combinations 
Change reports any time. Saved 
reports work even after file STRUC- 
TURES are MODIFYed. Instant 
on-line HELP. Fully-indexed User's 
Guide. Tutorial. 

Release 2, with new: 

Relational Merge. Only $149. 
.Satisfaction guaranteed. 

Try R&R. If you aren't satisfied 
for any reason, return it within 30 
days for a full refund (if purchased 
directly from Concentric or a 
Concentric Authorized Reseller). 


'V/ 


Order now. 

Call 800-325-9035. 

Or call (617) 366-1122. 

Major credit cards, checks. 
COD, and POs (from major 
corporations and institutions) 
accepted. Add $3 shipping. 

S2 if COD, 5% tax in Mass. 
R&R works with dBASE III", 
III PLUS', and file- 
compatible products. 
Clipper" Module $49.95 
additional. Not copy 
protected 


Relate and Report, then rest and 
relax — with R&R. Another time- 
saving tool from the authors of 1-2-3 
Report Writer™ 


Concentric Data Systems, Inc. 
18 Lyman Street, PO Box 4063 
Westboro. MA 01581-4063 



for dBASE 


Trademarks dBASE. dBASE HI. dBASE III PLUS by Ashton-Tate Lotus. 1-2-3 Report Writer by Lotos Development 
Corporation. Clippier by Nantucket Corporation R&R Relational Report Writer by Concentric Data Systems. Inc 
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the EtherLink cards. I luive .seen similar 
problems in IBM 3270 coaxial cable in- 
stallations near a radar. 

Check to see that one of the EtherLink 
terminatinf! resistors is properly connect- 
ed to a itood electrical groutuL The chassis 
of the computer might not be good enough 
to do the trick. Take the imial precautions, 
such as making .sure that all covers and ac- 
cess plates are screwed on tightly. Run a 
wire from the nearest cold water pipe to 
.some point on the network and attach it to 
the outer shield of the cable. Also, be .sure 
to check for sources of pickup such as 
printer cables. Everything in a high-RF 
area must be fully shielded. A printer 
switch bo.x that didn't properly ground the 
unselected printer was found to he the cul- 
prit in one installation. 

Since you have several networks .serv- 
ing important public functions, I suggest 
that the department budget for a network 
analysis system like Excelan's LANalyzer. 
This is a powerful tm! for troubleshooting . 
debugging, and managing ItKul area net- 
works. It is available either as a .separate 
hoard atui software system that you iirstall 
in a desktop PC or as a LANalyzer System 
Package installed in a Compaq for porta- 
bility. 

The LANalyzer software produces sta- 
ti.stics for up to 200 network stations con- 
currently. It can describe netsvork utiliza- 
tion, ixicket and error counts, packet rates 
and size distribution, and other factors. 
The hoard and software cost $9.5(X), hut 
with the investment in netsvork hardware 
and software you already have, buying a 
maintenance system like the LANalyzer 
makes a lot of .sense. Specify the model for 
"thin” Ethernet. (E.xcelan, San Jose. 
Calif.. (408)434-2300.) 


SHARE YOUR NETWORKING 
SECRETS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 for any tips we print, 
plus an extra $25 if you submit your letter 
on a disk — and we'll gladly answer any 
questions you have, at no charge. Mail 
your contributions to Connectivity Clinic, 
PC Magazine, One Park Avenue, New 
■york. NY 10016, or contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler's 
special box named PC Mag-LANS). 



For IBM* PC^, XT's, ATs and other DOS machines. This is the one 
you've heard so much about— with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It's based upon ANSI-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Don't let our mail order prices fool ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN. Utah 
BASIC, Utah PASCAL. Utah PILOT and Utah EDIT. Used by 50.000 profes- 
sionals. students, and teachers in 40 countries. 


To order: 

(702) 827-3030 

IBM ■ • r«g«Mr«] trt(tonw1( Ol 
Inumtnofm Bmmm Machrt 


O SINCE 1977 

ELLIS COMPUTING"* 
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Personal VM on your PC! 


I Personal 


Personal VM runs most existing DOS 
applications without modification and 
eliminates cumbersome pathnames by 
automatically searching minidisks. 

Interfaces with KEDIT and REXX from 
Mansfield Software Group. 

Requires 256K iBM PC. XT. AT or compaiibte 
Uses monochrome or CQA color display 
Requires DOS 2 0 or above 
Several users can be de'med lo access PVM 
with one session active at a lime 


yjH Labs, Inc. 


Personal VM supports most of the 
VM/CMS (unctkxis found on the IBM 
mainframe computers. This power is 
now available on your IBM f^, XT. or 
AT and compatibles. 


Personal VM features: 

• CP and CMS commands 

• CMS filetype support 

• DOS compatibility 

• LOGON security 

• Minidisk support 

• Virtual devices 

• Virtual spooling 

• Accounting records 

• VM-style screens 

• User synonyms 

• PF key definitions 

• User profiles 

• Privilege levels 

• Log message support 

• No additional hardware 
or software required 




$295 (quanlily discounts available) 

$35 demo copy 

(800) 247-4503 (Persona/ VM orders only) 
(301) 584-8553 (Inquiries 8 technical support) 


1707 Belle View Blvd Suite C2 Alexandria. VA 22307 
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Power user 

A deadly bug in dBASE and Clipper, a sticky solution for envelopes, widening your database 
horizons, painting with WordPerfect graphics, and letting Roget be Webster. 
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Figure 1 : WoniPerfecI'A line-drawing fadlily makes ir easy to produee graphic designs such as 
these. 


BA1TVNG OUT BOXES 

While experimenting with the .BAT file 
routines in PC Lab Notes (Volume 5 Num- 
ber 6). I wondered if 1 could create some- 
thing more interesting on-screen than just 
text menus. As a WordPerfect user, the 
obvious approach was to use WordPer- 
fect' f, line-drawing function to create the 
displays, then try saving them as DOS text 
files. My .BAT files then call up the 
menus using the TYPE command, as sug- 
gested by Tom Sheldon. 

As Figure I graphically shows, the nick 
works. I've found I can draw boxes or use 
any alternate character available within 
WordPerfect. My menus are much more 
readable this way. and creating them is a 
lot of fun. 

JohnT. Jensen 

Oren. Utah 

The key here is to make sure you save the 
files as DOS te.xt files, using the Te.xt Out 
comtruind ICtrl-FS, I ). If you try to TYPE 
a file in DOS that's been saved in Word- 
Perfect format, you will find mostly gar- 
bage on your screen. 

Readers should also be aware that this 
trick is by no means confined to WordPer- 
fect. You can create this kind of menu with 
any text editor that can use the PC's high- 
order character set and can produce 
straight ASCII files. This eliminates pro- 
grams like WordStar that can't use the 
high-order character set. But it includes 
programs like XyWrite. One admitted ad- 
vantage with WordPerfect, however, is the 
line-drawing feature. With programs like 
XyWrite, you would have to draw a box 


keystroke by keystroke. WordPerfect lets 
you "paint” the box with ease, using the 
arrow keys. — M . David Stone 


DOUBLESCREEN 

In many applications, while it's essential 
to scan the database horizontally (i.e.. one 
record per line), the narrow 80-character 
screen width too severely limits what you 
can see. 2SCREEN.PRG. shown in Fig- 
ure 2. lets the user pan left and right, dou- 
bling the display width. 

Of course. dBASE' s BROWSE lets you 
pan. as well. But BROWSE can be too 
powerful, since it allows the user to edit 
and append to his heart's content — all 
completely outside the programmer's con- 
trol. Suddenly all kinds of things go awry. 


You start to get urgent phone calls. 

Besides protecting the data's integrity, 
2SCREEN offers other benefits. For ex- 
ample. BROWSE automatically clears the 
screen upon exiting, whereas the user may 
want very much to retain the la.st display. 
Furthermore, BROWSE takes over the 
whole screen, while 2SCREEN gives you 
the top five and bottom two lines to display 
your client's name, program name, time, 
record number, etc. , and also to customize 
the field headings. I've used the lower 
lines as a menu area, and one could easily 
add other choices like GOTO and FIND. 

To demonstrate this subroutine, 1 wrote 
it as a standalone program, using a sample 
database called 2SCREEN.DBF that 
you'll have to create to test the program 
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For Daisy Wheel, Dot Matrix & Ink Jet Printers 

*89** Desktop Publlshinp Breakthrough 

Imagine using a word processing and drawing program that lets you integrate charts and pictures that you 'paint' 
or 'dip' into your text. Well, if you use an IBM PC or Clone, now you can have graphically dramatic documents. 


from business or persona! letters, I 

By Dr«w Kaplan 

It's easy. It's impressive. And, now 
your thoughts can be powerfully illus- 
trated in both words and graphics. 

After all, for illustrating abstract data 
and thoughts, nothing beats a dramatic 
chart or drawing. So, let your ideas leap 
off the page by using integrated text and 
graphics. Your thoughts are sure to make 
an impressive impact. 

Whether you write letters, bank pro- 
posals, term papers, company manuals 
or news letters, you can forget com- 
plicated and expensive laser printing. 
And, you can forget complicated expen- 
sive desktop publishing programs. 

Now for just $89*^. you can use your 
daisy wheel, dot matrix or ink jet printer 
to print normal text. Plus, you can inte- 
grate simply fabulous graphs and draw- 
ings into your creations. 

INCREDIBLY EASY 

Savtek, a brain trust group, has de- 
veloped an easy to use yet incredibly so- 
phisticated integrated word processing 
and graphics program. 

Just create your letters, proposals, or 
reports as you would with any other 
word processor. In fact, if you already 
have a document created in virtually any 
other word processor, you can 'grab' it 
into Savtek's instantly. 

You'll produce visually powerful tech- 
nical papers and manuals with drawings 
and charts, and dramatic marketing re- 
ports with graphs. You'll produce sales 
proposals with panache. 

And since there's no complicated train- 
ing needed (if you can run a word pro- 
cessor, you can run Savtek), you'll make 
great impressions, fast. 

Anyway, once you've created the writ- 
ten part of your report, using Savtek's 
sophisticated automatic word process- 
ing features, you're ready to add pic- 
tures. charts and graphs. 

Just select from the over 100 sup- 
plied changeable pictures or draw your 
own, using the automated ICON based 
drawing program. 

Later, you'll learn much more about 


proposals, to organization charts, e 
the sophisticated drawing program that 
lets you draw, paint, fill, expand, reduce, 
copy, and move your pictures. 

And, you'll form squares, circles and 
triangles automatically. Anyone can draw 
with it because it's totally automated 
and uses arrow keys and doesn't require 
a mouse. But, read on. 

Once you've selected a picture, the 
computer will produce an automatically 
sized box representing it. Just position 
the box wherever you want the picture 
to be in the text. 

Like magic, the actual picture will 
appear and the text will automatically 
reformat itself around it. 

And, speaking of reformatting, this pro- 
gram wilt automatically make page- 
breaks and recalculate each page as you 
write or edit. If you make an addition to 
page 1 of a 1 0 page report, the effect will 
ripple through all 10 pages. 

So, whatever length you've chosen 
for each page (including headers, foot- 
ers and automatic page numbering), will 
automatically be preserved. 

You'll particularly like the cut and paste 
features of this word processing pro- 
gram which allow you to copy, move or 
delete sections of your text. 

Of course, you'll have automatic Word- 
wrap, Hidden Hyphenation, Justified 
Smooth Right or Ragged Right text. Plus, 
you'll have Find, Replace and Search. 

And look how you can format your 
document. There are 5 page templates 
called rulers which allow you to automa- 
tically set up your page. 

You can select any right and/or left 
margins, your tabs, one, two or three 
line spacing, and the number of blank 
lines at the top and bottom of your page. 

Each of the 5 rulers comes with dif- 
ferent default settings. But, you can ad- 
just and save them or change them and 
even use several at one time on a page. 

HOW DO THE PRINTERS WORK? 

I use a daisy wheel printer because I 
like my letters to look personal. I've 
always had to switch to a dot matrix 
printer for graphs and illustrations. 


sn with a daisy wheel printer. 

Unfortunately, I couldn't have my graph- 
ics on the same page as my text. 

Now, because this program can use 
the period on the daisy wheel to create 
all the charts and graphic symbols you 
see within this ad, I don't need to switch 
printers any more. 

And while it doesn't create the graph- 
ics as fast as a dot matrix, the quality is 
superb. Now my graphics can be impres- 
sively integrated into my text. 

Note: Every single sample page shown 
in this ad, was printed out on my EXP 
400 Silver Reed daisy wheel printer. 

Note:This program does not produce 
two column news letters in a single ac- 
tion. Simply create a double length col- 
umn and cut it when you have it printed. 

No matter what printer you use, deisy 
wheel, dot matrix (with or without near 
letter quality printing) or inkjet (color or 
single color), you'll t^e power^l look- 
ing documents to really present your 
ideas in the most professional manner. 

DESKTOP PUBLISHING 

Desktop publishing is about the hot- 
test category of computer programming. 
It seems that everyone has discovered the 
impact of combining text and graphics. 

And very impressive presentations 
are just what Savtek's ETG Desktop pub- 
lishing system provides for you. 

Imagine leveraging the capabilities of 
your own IBM or Clone, your own prin- 
ter and your own keyboard to produce 
the documents you see on these pages, 
with nothing else to buy. 

THE 1000 WORD PICTURE 

First a confession. I can't draw. That's 
why you don't see drawings in DAK's cat- 
alogs. But I've been amazed at how cre- 
ative I can be with this paint program. 

It's easy. You do everything with the 
arrow keys and the return key. By using 
the arrow keys you can draw in any direc- 
tion with a choice of 12 brush shapes. 

There's an erase function to eliminate 
anything you don't like. And here's my 
favorite function. UNDO is a function 
that works throughout this program. 

. . .Next Page Please 



. . .Publishing Continued 

It simply removes the last thing you 
did. So, no matter what you do wrong, 
you're a button away from removing it. 

If you don't want a solid line, just 
spray an area. It's like using a spray can. 

Let's say you want to connect two 
points with a straight line. Use the Angle 
Line. It produces a computer generated 
straight line between any two points. 

What if you want a circle? Just touch 
the return key. Then use the diagonal 
arrow key to enlarge or reduce the cir- 
cle. If you use the up/down or right/left 
arrows, you'll get an ellipse. 

In the same way you can create squares, 
rectangles or triangles. And you'll be 
amazed how many things, from houses 
to technical drawings, are made up of 
squares, rectangles, circles and triangles. 

But, that's not all. You can choose any 
of 32 background patterns to fill in en- 
closed areas or broad lines. And if 32 
isn't enough, you can design your own. 

There's so much more. You can juggle 
a picture. Imagine, turning it over or 
sideways with the touch of a button. 


You can copy or move a picture or 
even part of a picture right on the screen. 
So, draw it once and copy it or move it. 

But, here's my favorite. You can en- 
large or reduce any picture or part of a 
picture right on the screen. So you can 
change its size equally, or you can stretch 
it out or make it tall and thin. Wow! 

There are 1 2 included font/sizes. So 
you can have large or small type in your 
choice of styles within a picture or inte- 
grated with your text. 

And, each of the 1 2 font/sizes can be 
shown on the screen and printed nor- 
mally. in bold, in italic, in outline, or in 
shadow. Plus, you can write normally 
across the page, up the page, down the 
page or upside down. 

Finally, you can zoom into any small 
section of the screen and edit your pic- 
tures. pixel by pixel. With this kind of 
power, you don’t need to be an artist, 
just have the ability to push a button. 

You can operate this Paint program 
independently. Or, you can access any 
picture from within word processing. 

So, for banners and pictures, you can 



print directly from the Paint Program. 
Or, for everything previously described, 
simply access your pictures, captions, 
graphs or charts through the desktop 
publishing section. 

This program is incredibly powerful, 
yet you'll be comfortable using it within 
just a few hours. 

Every picture in this ad was created 
with this program. And, you haven't even 
seen the tip of the iceberg of its capabil- 
ities. For example, if you have a picture 
on the screen, you can bring a second 
picture up and join them together. 

WHO CAN OSE YNE EYSTEN 

All you need is an IBM PC, AT. XT or 
1 00% compatible with standard IBM CGA 
or EGA graphics capability. It must have 
at least 256K, and either two floppy disk 
drives or one floppy and a hard disk. 

Below is a list of some of the dot ma- 
trix, ink jet and daisy wheel printers that 
have been tested with this program. If 
your printer is compatible with any of 
these printers, it should work too. 

Special Note: Most daisy wheel print- 
ers are Diablo 620/630 compatible, so 
they will work with this program. 

Special Note: With a color printer you 
can print 3 colors plus black text. 

C.heh 8510. Epum Fx-SCT FX>65. FX-185. JX-80 (eolor), 
LQ-800. LQ1 500. LX80. MX80 with Gr«ftr«K Plus or Grsftrax. 
RX'80, HmviMt Paclurd 2225C Think Jet or QuieUet. User- 
Jet. or LaserJet Plus. IBM 80CPS Graphics Printer. IBM Pro- 
printer. IBM 3852 Jetprinter (color). Juki 6100. Mennesmenn 
Tally Spirit 80. NEC 3500. 3510. 3520. 3530. 3550. 5500 
series. 8023A. NEC Pinwriter PSXL P6. P7. (sirtgle or color). 
OKIDATA MicrolirM 92. ML92, w/l8M PhiQ B Play. Microline 
1 93. 20 (color). Panasonic KX-P1 091 . KX-P1 091 i. Ouadram 
Quediet (color). Radio Shack OMP-200. Silver Reed EXP400. 
600. 800 end all EXP series. Star Micronics SG-10, Texas 
Instruments 855. 865. Xerox (Diablo) 620. 630. 

FINAL FACTS 

There's a pop down calculator which 
lets you deposit your results right into 
your text. A clock/timer picks up the 
time from your computer, and there's a 
7,300 year calendar. They are all avail- 
able as pop-down windows. Savtek's 
program is backed by a standard limited 
software warranty /license. It comes with 
a superb, easy to use reference manual. 

DESKTOP PUBLISHING FOR YOU 
RISK FREE 

Make your ideas explode in front of 
your readers. When you send out a letter 
or proposal, let it be really dramatic. 
They will be your ideas, but you'll be 
presenting them like never before. 

If you're not 100% satisfied, simply 
return it in unused condition within 30 
days for a courteous refund. 

To order Savtek's ETG Integrated 
Word Processing and Graphics Desktop 
Publishing System for your IBM PC or 
Clone, call toll free or send your check 
for the breakthrough price of just $89*^ 
($4 P&H) Order No. 4801 . CA add tax. 

Look at the 1 2 sample pages I created. 
You'll see graphs, pictures and charts 
mixed into my text. I even designed a 
logo for my newsletter. Just think about 
the impact you'll make when you pre- 
sent your Ideas with a combination of 
text and graphics. And oh, it's so in- 
credibly easy to use. 

IBM M • r*giit«rad trxdamirk of Intomttionol Bumhom Macfiinot. 



IM. 

C«N TofI Ftm For Crodfl Cord Odor* Only 
24 Hours A Day 7 Dm A Wook 

ForToli Froo Information. Call 6AM-$PM Monday-Friday PST 

Technical Information 1-800-272-3200 

Any Other Inquiries 1 ‘800-423-2866 

8200 Remmet Ave.. Canoga Park, CA 91304 
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ITS TEK-NETBBS (703) 690-7462 


‘Sewing the Nation’s Capitoi 
and the Worid" 

Drives 

20 MB SEAGATE 65MS $379 
30 MB SEAGATE RLL $479 
20 MB ST4026 AT $573 

30MBST4C88AT $651 

40MBST4051AT $792 
80MBST4096AT $1273 
40 MB PRIAM XT $1395 

60 MB PRIAM XT $1450 

40 MB PRIAM AT $1175 

60 MB PRIAM AT $1350 

BERNOULU DUAL 10 $1839 

BERNOULLI DUAL 20 $2494 

20MB PLUS HARDCARD $695 
20MB MAYNARD HOARD $759 
BI WORM 220MB INT. $2995 
60MB ARCHIVE TAPE $740 
60MB ARCH. EXT. TAPE $740 
60MB GENOA TAPE $935 
60MB SYSGEN $1089 

TOSHIBA 35 DRIVE $150 
•TOSHKA 5.25 EXT. $349 
FUJrrSU 360 K DRIVE $89 


Laser Printers 

CANON A1 $2095 

CANON A2 $3085 

HP LASERJET $2295 

QMS KISS $1995 

XEROX 4045 $CALL 


Open 7 days a week 
( 703 ) 847-4740 ( 800 ) 642-2395 
Information and l^chnology Services, Inc. 

Micro Systems Specialists 
8478 Tyco RA, Vienna, VA 22180 


Printers 

NEC P-6 
NEC P-7 
NEC P-5 
NEC P-5XL 
PANASONIC 1060 1 
PANASONIC 1091 1 
PANASONIC 1092 
PANASONIC 1592 
STAR LV 1210 
STAR NX-15 
STARND-15 C 

STAR NR-15 V 

STAR NB 24-15 
STAR SD-10 
STAR NX-10 
BROTHER 1509 
CmZEN MSP-10 
CITIZEN MSP-15 
CmZEN PREMIER 35 
TOSHIBA P341 
TOSHIBA P351 
FUJITSU DLP24 
FUJTTSU DM91 
OKIDATA M182 
OKDATA M192+ 
OKDATA M193-h 
OKIDATA M84 
OKIDATA 2410 
EPSON FX-286 
EPSON LX-80 
EPSON FX-85 
EPSON LQ«K) 


$465 

$670 

$1107 

$1230 

$220 

$284 

$345 

$465 

$174 

$368 

$430 

$522 

$684 

$340 

$240 

$425 

$305 

$420 

$470 

$820 

$1212 

$1224 

$398 

$264 

$397 

$598 

$698 

$1961 

$609 

$270 

$419 

$616 


PRICING SENSATIONS! 

20 MB SEAGATE DRIVE 

$379 

30 MB SEAGATE DRIVE 

$479 

SAMSUNG AMBER MONITOR 

$79 

NEW ENHANCED KEYBOARD 

$79 

MONO GRAPHICS CARD 

$69 

OTHER SYSTEMS 

BIOSAT8Mhz 

$1769 

SPERRY MICRO IT 

$1795 

IBM XT 

$1195 

IBM AT 

$2395 

1800+ AT(EVEREX) 

$1195 


Memory Boards 

JRAM 2 $129 

JRAM 3 ABOVEBOARD $179 

JRAM AT $179 

JRAM AT3 ABOVEBOARD $239 
JLASER MODULE $265 

JLASER+ AVAIL 

INTEL ABOVEBOARD $438 

AST RAMPAGE 512K $485 

ORCHID CRAMRAM $291 

576 K MEMORY BOARD $68 
AST6PAK + W/384 $210 

QUADBOARD W/384 $199 

Chips 

64K I50nssetor9 $8 

64K 120ns set of 9 $9 

256K/150nssetof9 $23 

256K/120nssetof9 $25 

84 X 4 14 

128K Piffiyback $5 

8087-3 $119 

8087-8 $169 

80287 6MHz $192 

80287 8MHz $306 

Monitors 

NEC MULTISYNC $595 

SONY MULTISCAN CALL 

AMDEK 722 $549 

AMDEK 310A $150 


Software 
SUPERCALC 4 
SUPERPROJECT + 
WORDPERFECT 4.2 
WORDPERFECT 4.1/3.5 
DBASE 3 + 

FOXBASE + 
FRAMEWORK 0 
RBASE 5000 
RBASE SYSTEM V 
CROSSTALK XVI 
REFLEX 

TURBO PASCAL W/BCD 
TURBO PROLOG 
TURBO LIGHTNING 
NORTON UTILmES 
MS WINDOWS 
MS QUICKBASIC 
MS CCOMPILER 
MS WORD 
WORDSTAR 2000 
MULTIMATE 


LAPTOPS and ACCESSORIES 


Toshiba T1 100 w/640 (new screen) 

$1795 

Toshiba 3100 

$3195 

Sharp PC 7000A 

CALL 

NEC Multispeed 

$1599 

Zenith 181 

$1795 

Centronics CLP 11 Printer 

$215 

Toshiba Ext. 525 Drive 

$339 

Toshiba 1200 Modem 

$329 



• Prices subject to change 
2/23/87 

• 10% re-stock fee on all 
items 

• Software noonretumable 
if opened 

• No surcharge on VISA. 
MC. CHOICE or AE 



Visa, MC, CHOICE, AE 
Leasing, Renting & 
Financing available 


„ mi'-rn'K) *j,h 

• 20MBa«i 


EM® PC Compatible 


'Editor's Choice" 

PC MAGAZINE 
OCT. 14, 1986 
The ITS Tuibo XT 
ftom information and 
Technology Services 
is our “best buy" 
recwnmendation 

849 ®® 

complete 

$1157 

ITS Turbo XT 

1 year warranty 
30 day money back guarantee 


ITS 

TURBO 
286 AT 

* 1195 ®® 

• Phoenix ROM BIOS 

• FUl one year warranty 

• 80286 CPU switch select- 
able 6 or 8 Mhz (10 Mhz optional) 

• 1.2 MB Floppy’Disk Drive 

• Supports up to 5 internal W HT drives 

• 2 serial 1 1 parallel ports built into chassis 

• real time clock • 6 expansion slots 
and many more features 

• eao Mhz optional $1295 




%695 


SPERRY 
PC/IT 

Superior to the IBM AT 
Rated 8.8 by lirfoWorid 

44MB. 28ms Access Hard Drive 
3 Speed Processor 
Free 8 MHz Math Coprocessor 
12MB noppy.512KRam 
2 Serial/1 PajaOei Ports 
Clock/Calendar 
DOS 3.1 Basic. System Guide 
00 1 year warranty 

(Moniior- Video Card-KerboMd: not nduded) 



PANASONIC 

BUSINESS 

PARTNER 


FX-6002DS/DD,256K 

$895 

withlDS/DD,20MB 

$1145 

(Monitor and Ada{^ extra) 
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The best'sellit^ name in EGA 
now brki^ out the best in your 
Multi^C'type monitoi: 


You’ve decided to purchase a multisync'type 
monitor Smart choice. But don’t stop there. 
Bring out the best your Multisyrtc h^ to offer 
with QuadEGA ProSync, the maximum per- 
formance EGA board fiom Quadram. 

QuadEGA ProSync. All four graphics 
standards plus two higher resolution 
modes. 

QuadEGA ProSytK will support all four 
display standards, plus when teamed up with 
your multisync-type monimi; will give you two 


Compadbfe with the world’s best 
selling software 

For a complete list, give us a call. 
Windows by Microsoft • 1'2<’3 by Lotus (120 
columns) • In*A*Vision and Biw! by 
Micrografx • PageMaker by Altus • EGA Paint 
by RIX Softworks • Dr. Halo II by Media 
Cybernetics • GEM by Digital Research • 
AutoCAD by AutoDesk • arul Ventura 
Publishing by Xerox 


additional high resolution modes: 640x480 
arxi 752x410. With QuadECjA F'roSync your 
Multisync (or equivalent) can display 37% 
more data, giving you irKiedibly sharp char- 
acters and better defined, brilliant gr^)hics. 

Enhanced EGA from Quadram, 
the World’s EGA Expert. 

Quadram's QuadEGA ProSync, together 
with your multisync monitor; takes EGA to 
new petfermance heists. 

So remember: ifyou’rein themarketfora 
multisync^TOe monitoi; don’t settle for a 
medium performance graphics board. Bring 
out the in your monitor with the max- 

imum petfotmance board ftom Quadram, 
QuadEGA ProSync. For more infoimation 
contact us at One Quad Way, Noicioss, 
Georgia 30093. Or call 404-564-5566. 



Now Save 

70% Off! 

• Quadram Optical Mouse 

• Microsoft Windows 

• DRl GEM Desktop & Graph 
Discount coupons included 
with each QuadEGA ProSync 

Total Savings — $398 



OJADRAM 

An imellflBnt Systems Company 
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Lotus 
Users-tame 
your laser 
prmter 
unthJetSet 

$79.95 



Unlock the power of your laser 
printer at the press of a key, with 
jctSet, the unique add- in for Lotus users 
Set margins in inches, paper feed 
and fonts right from the 1-2-3 menu. 
Compress or expand your prim, and set 
number of lines per inch. JetSet 
convens those laser printer 

codes into simple push* button operations 
Vary style, typeface and layout 
within your spreadsheet. Select fonts 
from your font cartridge, choose number 
of copies and print in landscape or 
portrait layout. In fact anything you can 
do with your laser printer, you can do 
easier and faster with JetSet 

Get set with JetSet and make the 
ultimate printing connection. 

JetSet-Laser Printer 
Support for Lotus Users. 

JetKt rum with 1-2-3 version 2 ind 2.01 and 
Hewlett Packard laser printers. 

INTEX SOLUTIONS, INC 
568 Washington Street, 
Wellesley, 

Massachusetts 02181 


TO ORDERCALL JETSET 
(6;n)239-U68 

1-2-3 U a registered 

trademark of Lotus Development (.urporatiun. 
CIRCLE 261 ON READER SERVICE CARD 
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*** 2SCREEN.PRG Pans 2 screens. 

SET TALK OFF 
USE 2screen 

* (Sample .dbf for testing) 

PRIV cl ient , sp, headl , head2, f Idl , f ld2 
yrcl lent- [ABC COMPANY - PURCHASER FILE) 
sp=SPAC(2) 

headl«=' REC* COMPANY NAME ' ; 

+ ' CONTACT NAME 

+ ' CONTACT TITLE ' 

head2=' REC* CO NAME (Abbrev) 'i 

+ ' STREET ADDRESS '» 

+ 1 CITY ST ZIP—' 

fldl«'STR(RECN{) , 4) +sptCo+sp+Name+sp+Titl ' 
fld2='STR(RECN() , 4) +sp+SUBS(Co,l , 20) +sp+ ' j 
+'Str+sp+City+" *+St+" "+Zip' 

* you customize above 6 variables 

PRIV scr,xk,xkeyl,xkey2,crec,ans 
scr®"!’ 

xk=' 3, 5, 13, 18, 24, 27, 88,101,120' 

xkeyl=' 2, 4, '+xk 

xkey2=' 19, 26,'+xk 
CLEA 

SET ESCAPE OFF 
e 1,0 TO 3,79 DOUBLE 

i 2, (40-LEN(yrclient)/2) SAY yrcl ient 

DO WHIL .T. 

@ 4,0 CLEA 

@ 4,0 SAY heads SC r 

e 5,0 TO 5,79 

crec=RECN() 

cf Id-fld&scr 

DISP OFF NEXT 15 Scfld 

IF .NOT. EOF() 

SKIP 

ENDI 

§ 23,0 TO 23,79 

e 24,4 SAY IIF(E0F() ,''END OF FILE",; 

"MORE: PgDn")+" PgUp" 

e 24,32 SAY IIF(scr="l",CHR(26) ; 

+" Left",CHR(27)+" Right")+" Screen" 
e 24,55 SAY "E<x>it or <ESC>ape " 

(C€mtim4es} 


Figure 2: TftixdBASE subroutine /ers you scan itp, down, left, andri^ht. 


younielf. Its structure is 


Field 

Field Name 

Type 

Width 

1 

NAME 

Char 

20 

2 

TITL 

Char 

22 

3 

CO 

Char 

25 

4 

STR 

Char 

25 

5 

CITY 

Char 

14 

6 

ST 

Char 

2 

7 

ZIP 

Char 

5 


To turn 2SCREEN back into a subrou- 


tine. see the "Comments at the top and bot- 
tom of the program. The database will al- 
ready be set up, so remove the USE 
commands. Also, you will have to rewrite 
the top set of variables (those listed in the 
first PRIVATE statement) to fit the fields 
in your database. Except for rewriting the 
lines that contain IIP or INKEYO, 
2SCREEN runs in any version of dBASE. 

Dung Quoc Vu 

Anaheim, California 
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an6=* 0" 

DO WHIL .NOT. ans$xkey&6cr 
ans=STR(INKE() ,3) 

ENDOO 

DO CASE 

CASE ans$' 2, 4, 19, 26* 

scr=IIF(ans$" 2, 4","2’,"1’) 

GOTO crec 
CASE ans$' 5, 18' 

GOTO crec 
temp«0 

DO WHIL temp<15 .AND. . NOT.BOFO 
SKIP -1 
temp=tempfl 
ENDDO 

CASE ans$' 27, 88 ,120 ' .OR. EOF () 

EXIT 

ENDCASE 

ENDD 

USE 

SET ESCAPE ON 
SET TALK ON 

* Above 3 lines for testing only 

@23,0 CLEA 

RETU 

(FiguK 2 ends) 


>E’s BROWSE command is versalile 
lowerful — there’s nothing like it for 
tithe use. But BROWSE was never 
rived as a read-only displaying tool, 
'ightly knit application. Mr. Vu is ab- 
ety right about there being a real dan- 
n letting users change data outside of 
•ram control. Fools rush in where an- 
should be led. 

1r. Vu's coding is both concise (e.g., 
space-saving use of the tSiscr macro 
IIF statements) and flexible (you can 
with <Esc>, "x", or "X"). If you 
d to see still more data for each record, 
you could easilv convert 2SCREEN.PRG 
intoSSCREEN.PRG. 

Now let's go full circle, from dBASE to 
Clipper, and from read-only scanning to 
direct editing. Clipper itself does not sup- 
port the BROWSE interactive commands, 
and sometimes you need all the power of 
browse's scanning, panning, editing, 
appending, and file-positioning capabili- 
ties. Happily, however. Personal Pro- 
gramming has produced an excellent emu- 
lation of BROWSE, details of which are 
shown in the accompanying Fact File. 
— Brad Stark 



FACT 


FILE 


I Browse^ Version 2.00 
Persona] Programming 
r- r— P O. Box 1241 

Tualatin. OR 97062 
(503)692-0749 
List Price: SIS 
Requires: 256K RAM. 
I one disk drive as a stand- 
alone utility. Some dBASE programming 
knowledge and more RAM is required when 
compiling Browse as part of a larger applica- 
tion. 

In Short: Clipper-compiled applications can 
call Browse as a subroutine with little or ik> 
rewriting. It supports all dBASE III 
BROWSE keypkl functions ar)d updates ac- 
tive indexes. Ttough implemented a little 
difTerently than in dBASE, GOTO, RND. 
EDIT. ai>d AR^END are available via fiiiK;- 
tion keys. (Commented source code and docu- 
mentation are included, so it is fairly easy to 
modify for each application — a great time- 
saver. Though cqiyrighted. Personal Pro- 
gramming does permit programmers to cus- 
tomize and onnpile Browse into commercial 
“run-lime'’ programs. Not copy protected. 
CinCl£ 623 ON HEADER SERVCECAfO 



AFTER: Here is how ihe same pic chart looks, 
when primed with Awn. 



If your printed graphics took more like mud 
pies than pie charts, you need Pizazz. 


See What \bur 
Printer’s Been 
Missing 


Pizazz takes your Maas from sersan 
to paper. EGA, CGA or whatever pop- 
ular graphics adapter you have. Pizazz 
lets you print what is dispiayed on your 
screen any way you like. Most of all. 
Pizazz gives you what most current 
software doesn’t— a truly easy way 
(only three simple keys, honest!) to 
effectively print color or monochrome 
screen images, graphics and/or text. 
What you gat la what you saa and 
mora. You've spent a lot of time get- 
ting the information on your screen just 
the vray you want. Since Pizazz Is mem- 
ory resident, simply type the PrtSc key 
and the Pizazz Main Menu pops onto 
your screen. The menu is incredible — 
rotate, window, enlarge, reduce, posi- 
tion, smooth jagged edges! Pizazz lets 
you print more than 200 color tones, or 
if you have a black and white printer, 30 
grey tones/patterns. When you've fin- 
ished, Pizazz returns you to the exact 
spot from where it was called. 


TO ORDER CALL 1-800-433-5201 

For information or in MA call 61 Z-433-5201 



’Plus S5.00 shipping and handling 


INTHO OFFER. ONLY 

$4995 


ApplicQtIcn Techniques, Inc. 

10 Li>mar Park Drive. Pepperell, MA 01463 
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ENVELOPES WITH TRACTORS 

On most printers with a tractor feed, you 
have to remove the paper every time you 
want to print an envelope. There’s an easi- 
er way. First, slide the bottom edge of the 
envelope between the printhead and the 
paper and work the envelope backwards, 
under the platen, through the paper feed 
path. Then use a Post-it note to “stick” the 
envelope in position. Put half of the sticky 
portion on the envelope and half on the pa- 
per, being careful not to cover the return 
address area. Finally, line up the envelope 
and print. 

W.C. Ginn 

Albuquerque, New Mexico 

A good idea, but unfortunately it just 
doesn’t work with all printers: in some 
cases it’s impossible to slide the envelope 
backwards into the paper path . With other 
printers, the top corners of the envelope 
will hit the tractor feed doors as the paper 


advances, dislodging the envelope from 
the paper, Post-it or no. In such a situa- 
tion, however, you may be able to engage 
the friction feed to hold the envelopes with 
the tractor doors open. — M . David Stone 


SPELLING BY THESAURUS 

The Microsoft Word Spell program can’t 
find the right spelling of a word while you 
are writing or editing. With Word. Version 
3.1, however, you can use the Thesaurus 
facility to spot-check a word. If it’s spelled 
right, you get a list of synonyms and can 
continue by hitting Escape. If the word is 
not in the Thesaurus, you get a list of near 
misses; if the correct spelling is listed, sim- 
ply copy it into your document. Even with 
a noppy-ba.sed system, this is quicker than 
using a dictionary, and you don’t use up 
valuable RAM with an on-line .spelling 
checker. 

David Ro.ss 

Winterville, Georgia 


A neat trick, and one that will work with 
the Word Finder Thesaurus program with 
nearly any word processor. 

— M. David Stone 


MISSING PERSONS REPORT 

dBASE III and dipper usere should be 
alerted to a potentially serious bug that oc- 
curs when INDEX UNIQUE encounters 
records marked for deletion. If you depend 
on preci.se accuracy from this command, 
beware. Here’s a simplified example, in 
which records marked for deletion ate in- 
dicated by an asterisk; 

Record# Name 
1 Jones 
2* Jones 
3* Psmith 
4 Psmith 

If you INDEX UNIQUE with SET DE- 
LETE OFF, the software will see the first 
Psmith it finds but will show it marked for 


KNOCK THE SOCKS OFF YOUR PC 


2,500 hard to find, handy DOS and CP/M programs do tricks that will surprise and delight. Incredible values — quality and 
performance of expensive programs sold in stones, but each priced from less than SI to S 10 depending on size. 

ALL APPLICATIONS — ★ Business * Investing * Home ★ Education * Science ■* Engineering * Graphics * Modem- 
ing ♦ Spreadsheets * VVbrd Processing ■* Data Base & Project Management * Games * DOS Utilities * Programming 
Tools * Much. Much, More. 

WE ARE DIFFERENT — Largest selection of low cost programs, many not sold elsewhere. Latest releases, best values. Our 
disks contain 200% to 300% more software because they are filled and data is compiessed You won't find a better price 


per program. 


SOFTWARE DIRECTORY — The authoritative reference guide to the wonderful world of low cost software. 2,500 programs ■ 
for popular and offbeat applications are described and categorized, A ‘Frequent Update” subscription is available. This I 
Directory is a must for value hunters. 

ORDER A LA CARTE — Any programs in our Directory will be recorded on disks for your computer's format. 

ORDER DISK SETS - Each set has THREE, 360K, ■ DATABASE - dBASEII/lll routines plus other database 


S'A" DOS disks FILLED with the best programs 
for a popular IBM-PC or compatible computer 
application. Graphics & games require 
a ”CGA”, 

■ 123 & SYMPHONY TEMPLATES & 

MACROS — For all applications. 


# of Disk Sets ® S14 95 

per Set S 

Software Directory — S6 00 (free 
with order of 3 or more Disk Sets} S 
Shippinq. Software S4.00 |USA/Can I 
$12 00 (Foreign) Directory $2 00 $ 
(USA/Can | $4 00 (Foreign) 

6% Sales Tax if shipc^d to NJ $ 

□ Visa □ MC LJCheck 

Card # total $ 


City/State/Zip 

Signature 

Order Toll Free: 800-524-0477 in NJ: 800-624-1(03 



Multipath, Inc. 


& mailing list programs. 

■ GRAPHICS — Make slides, banners, charts, pictures. 

■ WORD PROCESSING - Processors, editors, for- 
matters. tools for writers, form generators, 

■ PRINTER UTILITIES - print sideways, buffer, 
spool, get letter quality, new fonts. 

■ DOS UTILITIES — File managers, shell, help. RAM 
drive, set keyboard & screen, speedups. 

I HARO DISK UTILITIES — Manipulate files & directories, backup, recover, 
defragment, protect. 

I PROGRAMMING TOOLS - For BASIC, Assembly & Batch 
I FOR THE HOME — Check balance, budgeting, asset management, 
geneology. nutrition. 

I SCIENCE, ENGINEERING, MATH — Curve fitters, equation solvers, statistics, 
EE. physics, astronomy. 

I EDUCATION — Math, history, spelling, science, geography lessons & games. 
I MODEM PROGRAMS — Up/download Xmodem. Kermit, ASCII. Operate PC 
remotely. Emulate popular terminals. 

I CASINO, BOARD & CARD GAMES — Dozens of skill & chance games. 

I ARCADE GAMES ■“ Dozens of aaion games. 

I MUSIC — Dozens of tunes. Compose/edit music. 

Box 487, Montville, NJ 07045 (201) 575-5880 
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deletion (where it could be lost if you 
PACK later). 

I Jones 

3* Psmith 

If you INDEX UNIQUE on this field 
with SET DELETE ON, the software will 
note that the first Psmith is deleted and ig- 
nore the rest of that key! All you’ll have 
left is 

I Jones 

A major vendor like Ashton-Tate 
should make its users aware of the situa- 
tion and not take the attitude, “You find 
the bug first, then we’ll send you the fix.” 
With a large databa.se, identifying and fix- 
ing an error like this can be a nightmare. 

Antonio D. Wilkinson 
Dallas, Texas 

Moral: You should always PACK your fde 
before using INDEX UNIQUE, or use 


dBASE’i TOTAL ON capability instead. 

Actually, INDEX UNIQUE sometimes 
fails in other ways too. Call it dBASE rou- 
lette — a new game you can play on your 
own computer! I recently used INDE 


m A major vendor should 
not take the attitude, 

“You find the bug, then 
we’ll send you the fix. ’ ’ 

UNIQ on a 9,000-record fde and lost all 
the records between CO and GU plus all 
those below WH. Repeating the process 
three times produced the same gaps using 
a Compaq Portable 286, and again using 
an IBM PC AT. One might want to list a 


key field from every lOOth record to make 
sure you're playing with a full deck! 

Ashton-Tate acknowledged both the 
problem ! found and Mr. Wilkinson’s. Bet- 
ter. it has fixed them in the more recent, 
non-copy-protected version of dBASE III 
Plus. The company offered to .send the new 
software update for $45 — about $45 too 
high for correcting a potentially disastrous 
flaw. I eventually got the update for free. 
— Brad Stark 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions through Power User, and we’ll pay 
you $50 for your ftouble, plus an extra $25 
if you .submit it on a disk. If you send a 
disk, plea.se include a printout of your sub- 
mission to ensure against damage in tran- 
sit. Mail your contributions to Power User, 
PC Magazine, One Park Avenue, New 
York, NY 10016. 36 
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Lrlebm* Wcrraniy 
vBus & Serial Mouse 
> N£W 
ON SPeClAL! 


F- 


‘ 449 


Ansa SoHwete 
Pareaox . . . 

Aifilefi'TMe 

dBase III Plus 397 

Framework ll VI 1 ..... 44? 
Barren's Educatlertal 
Computer ACT/SAT . 47/30 
Bertand IntemaHonal 
Petiex . 8S 

Srdekick IwnptolecU 49 

Superkey VM 40 

Travelmg Stdekick . 41 

TurtM DataBase T&ox. . 40 

Turbo Edtior Tbox 40 

Turbo l-ioMning $7 

Turbo Pascal feo/6087 S7 

Turbo Prolog, . , 57 

Central PoM 

CopyliPC/PC Tools 22 

Computer Aaaoclates 
Acclg Modules Cal/Sava 

SuperCalc 4 273 

Super Proieci Plus . . 272 

Dec SoRware 

Easy Accounbng . 40 
Easy Payroii/Word 20/30 
OairbreaA Technologies 
Silk VI 0 . 86 

Declalen Resources 

ChartMssier 207 

OiagramMaslet . 

Master 
March 

Gem Collection 113 

Gem Oesklop/Graph 30/137 
Gem Draw 142 


. 219 


m K 

NO SURCHARGES 


Gem WOfdChart 02 

Dow Jones 
Market Manager Pius 

Market Analyze' 

Eneitronlca Research 

Energraphics 289 

Enercharts . 199 

EsecwHve Systems 

XTreeV20 28 

FMth Generation 

Faslback . . 95 

Funk Sottware 

Sideways 3 i . . 39 

Inword 58 

InteWsofl 

Bookmark 47 

Leading Edge 

Punter Boss 60 

Twin 45 

MECA 

Managing the Market 


Easy Extra . 

Wordstar 2000 V4 0 
Wordstar 2000 Plus 
MIereRltn 
Clout .... 

RBase 5000 

RBase System v . . . 


Basic Compiler 
C Compiler V4 0 . . 
Chart/Proiect 
Fortran Compiler . 
Macro Assembler 


PRICES LOWER THAN EVER 

Products Fully Warranbed 


112 


Mouse Bus/Serial . 116/129 

Multiplan V3 0 122 

Quick Basic 59 

Windows/Word 3 0 60/275 
Microstuf 

CrossUlk XVI 95 

Remote .95 

Monogram 

Dollars & Sense w/For 99 

MuMmate 

Mullimate 220 

Muttimate Advantage 290 
Personal Support Group 
Lightning . 47 

Peter Norton 

Commander 39 

Utilities 31. . 54 

Ouald SoRware 
CopyWnte 35 

Disk Explorer .52 

SotUoglc Solutions 

Carousel V20 33 

Disk Optmizer V2 0 31 

Double DOS V4 0 28 

Software PubHshtng 
Click Art . . .... 80 

Harvard Pres Graphics. 215 
Harvard Protect Mgr 270 
PFS First Choice . 101 

PFS File/Plan/Write . 79 

PFS Pro File 142 

PFS Pro Write . . 113 
WordPertecl 

Math Plan V3 0 .180 

WordPerfect V4 2 . 
WordPertecl Library 


. 210 


LOW COST 
HIGH SPEED 
ORCHID JET 38$ 


HARDWARE 


460 


Amdek 

310 Amber 139 

600 HiResr722 . . 388/479 

1280 CAD 738 

AST Research 
SiiPak Premium 256K 275 

SixPak Premium 512K 
SixPak Premium IMB 
SixPak Plus 64K . 13U 

Advantage AT 126K 345 

Adv Premium 512K. . 410 

Rampage PC 256K . 239 

Ramvaniage AT 128K . 230 
ShOrtPak 64K 155 

EGA 256K 275 

Canon/Citixen Ca8/lave 
Curtis (all) Call/Save 

Olabte 

0-25/635 490/810 

Everex CaH/Save 

Hayes 

Smancom 11 85 

Smartmodem 1200 Call 

Smarenodem 1200&-1/2 Call 
Smartmodem 2400B . . . Cali 
Hercutes 

Color Card 152 

Graphics Card Pius 182 
Mono Graphics Card . . 1 74 
Intel 

AZ»ve Boards Caa/Save 
8087 .115 

80287 . 

80287-8 
80287-10 
Iomega 


1195 

1595 

1878 

2444 


Bernoulli box 10MB. 
Bernoulli box 20M8 
Bernoulli box 10*10 . 
Bernoulli box 20*20 . 

Keytrenic 

5151/5153 ... 155/255 

5151 Jr 164 

Mountain 

20MB Drivecard . . 669 

30MB Drivecard . 835 

Meuse Systems 

Bus Mouse 94 

Serial Mouse . . 106 

NEC 

MulsSync Monitor . . 559 

GB-1 MulbSync Board 388 

3550 789 

p.660 , . 485 

p.760 . 650 

Okidata 
IB2 

193*/ 192* 

292/293 
Orchid 


215 

529/346 

469/595 


Hyperspt 

CM/Si 


252 


ORCHID 

BEST SAVINGS 
AUTHORIZED ORCHID 
DEALERS 


Paradise Systems 

Auioswitch EGA 359 

HiRes Graphics Card . 190 
Modular Grsphcs Card . 245 
Plus Davetopmant 
Plus Hard Card 20MB. . 649 
Princeton Graphics 
HX-12/HX-I2E .412/492 
MAX 12 Amber . .155 

SR-t2P 689 

Vldee-7 

Vega Deluxe 335 

Ouadram 

Expanded Ouadboard OK 97 
Microlazer H (64K) . .249 

OuadEGA Plus ... 328 

OuadEGA Plus 1/2 Bd 315 

Saagait 

20MB IXT) w/cont . 384 

30MB (XT) w/coni . 435 

40MB (AT) 650 

Star MIcronics Ca8/8ave 

124/635 114/449 

650/660 . 515/516 


Accelerator 

Conguesl OK 233 

CramRAM 1MB . . 393 

ECCELL OK-IMB . 360 

OrchidEGA 245 

PCnei Adapter Card 299 
PCnei Starter Kit . 660 
PCturbo 286e 1MB 715 
PCturtx>286e/0ghi 1MB 240 
Tiny Turbo 266 .... 396 
TurboEGA/PGA 450/895 


720 . 


378 


760/770 499/675 

557 Gold Card 
Tecmar 
Captain OK . 

EGA Master . 

Graph Master w/pami 
Maestro |AT) 

OIC-60M 
Toshiba 

Compt/Prinlers CaH/Save 


Avail & prices subject to change. Ship/ Hand 
2%-(niin. $3 Call on monitors & printers) 
Ohio S.5% Tax Compatability 
not guaranteed 


For Info: (216) 755-6100 

177 Gordon Ave 

Campbell. OH 44405 

Hours: Mon-Fri. 8am-9pm/Sat. I0am-4pm 


Pers. Checks (7-10 days to clear) 

& Money Orders Accepted 

ViSA/MCARD NATIONAL (SOO) 433-9622 
ORDERS ONLY: OHIO (600) 433*6779 


CIRCLE 240 ON READER SERVICE CARD 


PC MAGAZINE ■ APR1L2 8. 1987 
333 



Order Status, 
Technical & Other 
Info. (602) 246-2222 


Call lor programs 
not listed 



warehouse 


DATA 

PRODUCTS 




SPECIAL 

WORD PERFECT 

$195 




TOLL-FREE ORDER LINE 1-800-421-3135 

FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1 ) MIXED BAG ~ A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE — Try this famous feature packed word processor. It’s a winner! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen. Epson. NEC. Okidata. Panasonic. Star. Toshiba, etc. You can even use your 
printer tike a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reportsand mailing 
labels, and more! 


— SOFTWARE — 

ACCOUNTING 
BPIAP, AR. PR. GA $169 ea. 


Spreadsheet Auditor 3.0 $62 

Supercalc 4 Call 

VP Planner 49 


Cyma Call 

Dac Easy Accounting 39 

Dollars & Sense 94 

Managing Your Money 3.0 .. . 108 

COMMUNICATION 

PROGRAMS 

Carbon Copy 115 

Crosstalk 89 

Remote 89 

Smarlcom li 83 

DATA BASE MANAGERS 

Clipper 380 

Clout 2 Call 

Condor ill 310 

Knowledgeman li Call 

Powerbase 2.2 212 

Q&A Call 

Quickcode 138 

Quicksilver 295 

Quickreport 138 

Revelation 469 

R; Base System V 345 

EDUCATIONAL 

Flight Simulator 28 

Turbo Tutor II 25 

Typing Tutor III Call 

GRAPHICS 

Chartmaster Call 

Energraphtcs 2.0 269 

In-A-Vision 275 

Microsoft Bus Mouse 106 

Microsoft Chart 164 

Microsoft Serial Mouse 119 

Newsroom 31 

OPTI Mouse W/DR Halo II . . . 106 


UTILITIES 

Copy H PC 19 

Copywrite 39 

Desqview 55 

Double Dos 30 

Fastback 85 

Graph in the Box 55 

Homebase 39 

Microsoft Windows 55 

Norton Utilities 3.1 48 

Prokey 4.0 70 

Sidekick (unprotected) 47 

Sideways 3.1 36 

WORD-PROCESSING 

Easy Extra 88 

Microsoft Word 252 

Multimate Advantage Call 

Peachtext 5000 145 

VolkswriterS 139 

Webster Spellcheck 37 

Word Perfect 195 

Wordstar 162 

Wordstar Propac 233 

Wordstar 2000 233 

Wordstar 2000* 278 

— HARDWARE — 

ACCESSORIES 

Copy II PC Board 75 

150 watt power supply 69 

Mini Micro Parallel 

Print Buffer 69 

Masterpiece 88 

Masterpiece Plus 113 

BOARDS 


Printshop 33 

Signmaster Call 

INTEGRATED 

Ability 59 

Enable 355 

Smart Software Call 

LANGUAGES 

Lattice C Compiler 242 

Microsoft C Compiler 249 

Microsoft Fortran 4 0 255 

Microsoft Macro Assembler ... 84 
Microsoft Pascal Compiler . . . 166 

Microsoft Quick Basic 55 

Ryan McFarlan Fortran 305 

Ryan McFarlan Cobol 479 

Turbo Pascal w/8087 ♦ BCD . . 55 
PROJECT MANAGER 

Harvard Total Project 262 

Microsoft Project 219 

Super Project Plus Call 

Timeline 2 0 209 

SPREADSHEET 
Microsoft Multiplan 108 


AST Advantage Premium .... Call 

AST Premium Sixpac Call 

AST Sixpac (384K) 199 

Hercules Color Card 145 

Hercules Graphics ♦ 182 

Intel Above Boards Call 

J Laser (Tall Tree) Cal! 

J Ram 3 (Tall Tree) 159 

J Ram 3 AT (Tall Tree) 199 


COMPUTERS 


AZ TURBO PC 
IBM Compatible Computer, 
4 77 or 7,47 key selectable, 
keyboard. 640K, dual drive. 


mono graphics card. 150 

watt power supply 719 

or with 20 MB Seagate 
Harddrive 1025 


^6 month limited warranty 


AZ TURBO AT ^ 

IBM AT Compatible. 512K. 

6 & 6 MHZ. keyboard, 
graphics card. 220 watt 
|X)wef supply. MS/DOS 3.2 
^GW Basic 1260^ 


AST 286 

PREMIUM COMPUTER 
512K. expandable to 2MB on 
the system board, RT enhanced 
style keyboard, parallel, serial 
and clock. 1.2 MB floppy disk 
drive. 7 expansion slots. 2 32 bit 
fastram slots. DOS 31 & Basic 
1 year warranty Call 


KEYBOARDS 

Keytronics5151 $162 

Keytronics5153 269 

MODEMS 

Everex 300/1200 120 

Hayes 1200 Call 

Hayes 1200B Call 

U.S. Robotics Couner 2400 ... 349 
US. Robotics Passwd 1200.. 180 
MONITORS 

AMDEK 410 Amber 157 

AMDEK 600 395 

Magnovox Color RGB Call 

Multitech Color RGB 299 

Princeton Max 12 159 

Samsung TTL Amber 72 

Samsung TTL Green 70 


Sharp Portable Call 

EGA BOARDS 

Everex Enhancer EGA 235 

Paradise Auto Switch 480 

EGA Card 379 

Quad EGA Plus 349 

STB EGA Plus Call 

Vega Deluxe Call 

Vega Video 299 

EGA MONITORS 

AMDEK 722 455 

NEC Multisync 559 

Packard Bell EGA 450 

HARD DRIVES 

AZ 20 MB Hard Card 425 

AZ 30 MB Hard Card Call 

Filecard 20 MB 555 

Maynard 20 MB Hard Card . . . Call 

Plus Hardcard 20MB 665 

Seagate 20 MB Ini. w/cont. . . . 355 

Seagate 30 MB Int. w/cont 399 

Seagate 30 AT Int 539 


^ INCREDIBLE VALUES ^ 

Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 

Keyboards (similar 

to 5151) $79 

Monochrome Board w/printer 
port (similar to Hercules 

Graphics) $79 

Expansion Board 

Oto 576K $42 

Multifunction Board w/game 
port (similar to AST 

SIX pack) $79 

Four Drive Floppy 

Controller $39 

Color Card w/o printer 

port $69 

Color card w/pnnter 
port $79^ 


PRINTERS 

CANON LASER 1939 

CITIZEN 

MSP-10 279 

MSP-15 379 

MSP-20 315 

Premiere 35 Daisywheel 459 

EPSON - Call on all models 
FUJITSU 

0X2100 Parallel Call 

DL2400 Ser/Par Call 

LASER IMAGE 2000 Call 

NEC 

NEC P5XLP 1095 

NEC P7 Parallel 619 

NEC 8850 1059 

NEC P6 Parallel 439 

OKIDATA - Call on all models 
PANASONIC 

1091- 1 259 

1092- 1 329 

1592 425 

KXP3151 399 

STAR MICRONICS 

NP10 Call 

NB15 975 

NX10 232 

SG15 365 

SR15 549 

TOSHIBA - Call on all models 

RAM 

64K 150NS (setof9) 10.50 

256K 150NS (set Of 9) 27 

256K 120NS(setof9) Call 


TERMS SiHpoing on most softwa>« » SS 00 AZ 
0Kiv% 7\ ules Ux Prsenal ctwA/eom- 
pany cDtck - «Uow fourteen (14) tfeys to Otar 
Wt accept purctiase orders from auttmued 
iftsiitutMtns for 3 SAi more tfun casti pnca All 
returns are sutiiect to our approval There will 
tM I 2IN restock fee Minimum ptione order 
$50 All pncis are subtect to change Due to 
copyright laws we cannot take back arry open 
»^sottware y 


No Charge lor Master Card or Visa 


k We do rtot guarartlea compatibility 


TOLL-FREE ORDER LINE 1-800-421-3135 

WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85051 


^Pltone Hours; Mondiy. Wednesdiy & Tliunilly 

7 im-S pm: Tundiv fi Friday 7 im-S pm: Sdlur- 
^(liy 9 ain-5 pm. MST. 


D 
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USER-TO-USER 



Adding fast, full-screen borders, an even better ERRORLEVEL routine, a technique for 
blanking compiled windows, and an 8087 coprocessor detector. 


ULTIMATE ERRORLEVTX ROUTINE 

The YESNO script in Figure 1 improves 
the standard ERRORLEVEL batch tile 
branching program live ways: 

It accepts both uppercase and lowercase 
responses and then makes the appropriate 
conversions. If a user enters a key other 
than Y. y, N. or n. the program beeps and 
the cursor remains where it is. If the user 
presses Ctrl-Break or Ctrl-C. the program 
exits normally without changing the cur- 
rent ERRORLEVEL .setting. The program 
prints a prompt on-screen, so the batch file 
dixjsn'thavcto. In addition, it makes it ex- 
tremely simple for programmers to change 
the on-screen pix)mpt. 

Incidentally. DEBUG script files 
should really end with a .DEB extension 
rather than .SCR. since .SCR is widely 
used by graphics programs to designate 
screen files and screen dumps. 

Adam Baruch 
Kiriat Haim. Israel 

If you w ant to change the niessufie from 
"Enter Yes or No:" . make the change in 
the last line (starting with the dh). Then 
adjust the hex numl?er 44 at the end of the 
script between rex and vr accordingly. If 
you make the me.\sage bigger, increase the 
44 : if you make it smaller, decrease the 44 . 
Remember it's a hex number, not a deci- 
mal one. .so that if your new prompt is five 
characters shorter, the new' hex number is 
Jf, notJ9. And remember to put a final $ at 
the end of your new prompt, before the last 
quote. 

A sample batch file to exploit this pro- 
gram would be: 


echo off 
yesno 

if erroclevel «• 1 goto yes 
echo — you said no 
goto end 
:ye8 

echo — you said yes 
:end 

Changing the extension on scripts to 
.DEB does make some sense, except that 
these script files aren't really meant to last 


longer than it takes to create a .COM file 
with no typos. You don't need any exten- 
sion unless you plan to archive them. 
Around the office we create temporary 
files w'ith names like TEMP, anyway. 

FAST BORDERS 

Lots of readers wrote in to tell us how 
much they liked the two programs by Alan 


n yesno.com 


mov dx,132 

;move offset of string to DX 

mov ah«9 

joutput character string 

int 21 

;do it 

mov ah, 8 

; character output without echo 

int 21 

;do it 

and al,df 

;tu-frn response to upper case 

push ax 

;put AX onto stack 

emp al,4e 

;compare response to "N" 

jz Ilf 

}if N jump to N errorlevel setter 

emp al,59 

^compare response to "¥" 

jz 123 

;if y jump to y errorlevel setter 

mov dl,7 

;othervi8e set up beep with CHR$(7) 

mov ah, 2 

;character output 

int 21 

7 do it 

pop ax 

7 remove AX from stack 

jmp 107 

7and go back to beginning 

mov bl , 0 

78 et errorlevel to 0 > N 

jmp 125 

7 and jump around Y 

mov bl,l 

7set errorlevel to 1 > Y 

pop ax 

7 remove AX from stack 

mov dl,al 

7 get ready to display response 

mov ah, 6 

7direct console I/O (display) 

int 21 

7 do It 

mov al,bl 

7move errorlevel to AL 

mov ah, 4c 

7terffiinate with return code 

Int 21 

7 do it 

db 'Enter Yes 

rex 

44 

w 

q 

or No: 8" 


Figurel: YESNO script to create YESNO.COM. Type this in using a pure-ASCU word processor 
or the DOS COPY CON command. Be sure to leave a blank line before rc.x and hit the Enter key at 
the end of each line, especially the last one. Then put it and a copy of DEBUG.COM (Version 2.0 
or later) on vour disk and tvpe DEBUG<YESNO. A Y (or vj returns an ERRORLEVEL of l.anN 
(or n)an ERRORLEVEL ofO. 
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INSET 2 


Have you considered 
desktop publishing 
but didn’t want to leave 
your wordprocessor? 
Then you need INSET! 




Ar-fcrr xvtr> 0 (rrn 







IS 
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Text and graphics integration. 

INSET is a memory resident program which 
will INSET screen images into your 
printouts You can use screens captured 
from your own graphics package or. 

...create your own graphics 
with INSET! 

INSET has its own pop-up graphics features 
which allow you to create, place, resize and 
preview images anywhere in your document. 



'Considering how completely/ INSET changes 
the basic nature of the output of standard 
application programs, the simplicilj/ of the 
program itself is astonishing ’ — PC Week 

"INSET can be highly/ recommended to any- 
one who needs to mix text and graphics 
in printed output " — LCfTUS Magazine 

INSET requires 95k memory. 
Supprorts most laser and dot matrix printers. 
Graphics boards supported are IBM CGA & 
EGA. Hercules, and AT&T DEB 
Works with LOTUS 1-2-3. WordPerfect. 
Wordstar. Multimate Advantage. Microsoft 
Word. OfficeWriter and most report 
generation software. 

Introductory Price ^^9 


30 day money back guarantee 


For orders and information call; 
1-800-828-8088 

American 

Programmers Guild, Ltd. 

Art 12 Mill Plain Road 

Danbury, CT 06811 
SrfrHwel Tel. 203-794-0396 


PRODUCTIVITY 

■ USER-TO-USER 


Rouse and Larry Zimmerman in Volume 5 
Number 1 7. Both programs made it easy to 
turn text files into small .COM files that 
displayed almost instantly. This technique 
let users create fast menus, help screens, 
readme files, etc. 

Interestingly, several readers men- 
tioned the difficulty in putting borders 
around the entire screen while in BASIC. 
BASIC normally scrolls the screen up 
when it prints a character in the last col- 
umn of the 24th or 25th row . 

There are several ways around this. 
Microsoft's QuickBASIC 2.0 lets you print 
in the lower-right-hand corner of the 


10B 

' poker. has 



lie 

OEP SEG 



120 

FOR A>80 TO 5 

STEP 

-5 

130 

POKE 41, A 



140 

FILES 



150 

NEXT 



160 

POKE 41,80 



180 

' «•«««««« 



190 

FOR A»1 TO 25 

STEP 

5 

200 

PORE 91, A 



210 

FILES 



220 

NEXT 



230 

POKE 91,1 



250 

< 



260 

FOR A>25 TO 1 

STEP 

-5 

270 

POKE 92, A 



280 

FILES 



290 

NEXT 



300 

POKE 92,25 




Rgure 2: Sample screen-size-changing 


program. 


screen. Or you can lengthen the screen 
with a POKE so that the 25th line isn’t 
really the lower-right-hand corner. If you 
do try this, remember to use another 
POKE command to bring the screen back 
to normal size, orBASIC will start printing 
things out below the 25th line, and you 
won't see them. To lengthen the screen, 
simply type 

DEF SEG:P0KE 92,27 
To bring the screen back to normal, type 

DEF SEGiPOKE 92,24 

POKE 4I,\ adjusts the right edge of the 
screen, POKE 9l,x the top, and POKE 
92, \ the bottom (where x is the value you 
want to POKE in). The sample program in 
Figure 2 demonstrates the effect. 

Finally, you can POKE values directly 
into the screen memory and prevent scroll- 
ing. If you' re using a mono monitor, issue 
a DEF SEG^&HBOOO instruction; with 
color make it DEF SEG—&HB800. Then 
Just do a POKE 3838, x to put something in 
column 80 of row 24 and a POKE 3998 to 
print a character in column 80 of row 25. 
If you want to set the attribute, POKE a 
value into the following byte. To color the 
end of the 24th line, do a POKE 3839,x. 
For the 80th column of the 25th line, it's 
POKE 3999,x. This will put a red, white. 


'BORDER. BAS — by PC HagaiilM 
110 * *** pick bolder type ••• 

120 CLSiLOCRTE 12,2SiPRINT 'Single or Double border (8/D)7" 

130 X$-XNREy$iX«IN8TR(*88Dd"« 1$) IIP 1$-** OR I«0 THEN 130 
140 XF X>2 nSN A*201tB«187tC-20StD-186:E-200tF«ia8:GOTO 171 
150 A-218tB-191iC>196tO-179iE<il92tF«217 
188 ’ *** fill screen with randoia text strings *** 

170 CLSiPOR H«3 TO 23 tST$-STRING$(RHO*78'<>l , 20} 

180 FOR X-1 TO LEN(ST$) tNIO$(8T$,X)-CBR$(RND*25+65) iNEXT 
190 LOCATE H,40-LEN{ST$)/2iPRXNT ST$iNEXT 
200 ' *** jump to border/bsave subroutina *** 

210 LOCATE 25«2StPRlNT *Now bit any key for your border*^ 

220 HBXLE XNKEY$-*”iNEND 
230 G06UB 280 

240 ' *** reload text screen 

250 CLSiLOCATE 12r32iPRlNT ”Hov hit any kay* 

260 NHXLB XNSEy$«**tHB(DtOBF 8BG>8iBLOAO "TE8T*,0iBND 
270 ' subroutine «■■■■■■■■■•••■•■— 

260 DEF SEG-0 

290 ' *** check nonitor type and set sagnant accordingly *** 
300 IF (PEER(«H410)ANO &B30)<>&B30 IBBN S-tHB800 ELSE S-&BB000 
310 DBF SBG-8 

320 ' *** poke border into nenory *** 

330 PORE 0,AtPORE 158, B 

340 FOR A*>2 TO 156 STEP 2iPORE A,CillEXT 

350 FOR A-160 TO 3680 STEP 160iPOXE A,DtPOXE A4l58,DtNBXT 
360 PORE 3840,BtPORB 3998,? 

371 FOR A-3842 TO 3996 STEP 2:POR£ A,CtNBXT 
380 • •** save image as file called TEST *** 

390 BSAVB *TBST*,0,&BPA0 
400 DBF SBGtRBTURM 


Figure 3: Program that fills the screen with random text strings, then POKEs a border into 
memory, BSAVEs the image (as a file called TEST), and then reloads the image complete with 
border. 
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A NEW DIMENSION 
IN COMPUTER EDUCATION 


"PC TechVideo provides an in- 
depth over\iew of the installation of 
computer components. IVe use it to 
train all our technicians and 
assemblers. ' ' 

John Atma. Chief Technician 
for Tech Personal Computers 


“After viewing PC TechVideo, I 
now understand the ha.sics of how 
my computer works and was even 
able to replace the J.2M drive on 
my AT at work. PC TechVideo 
definitely worth the money. ' ' 

Brenda Hudson, Data entry and processor 
for Sark Enterprises 


' 'PC TechVideo is great. With the 
help of PC Techyideo, / was able 
to install a 10MB hard disk on my 
XT without taking it to an expen- 
sive ser\'ice center. 

Gita Beant, Economics major 
at UC Irvine 
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1040 EAST CHAPMAN AVE. 
ORANGE, CALIFORNIA 92666 


OUTSIDE CAUFORNIA IN CONTINENTAL 
U.S. - PUERTO RICO, HAWAII EX- 
CLUDINO ALASKAl 


1 - 800 - 438-8877 


CALIFORNIA RESIDENTS CALL: 

( 714 ) 771-3560 


SPECIAL 

INTRODUCTORY 

OFFER 

$ 89.95 



PC TechVideo is an innovative set of 
two 2-hour instructional video tapes 
which form a complete guide to the 
IBM® and compatible personal com- 
puter systems. Designed for 
everyone, from the complete novice 
to the software expert. PC TechVideo 
provides the viewer invaluable first 
hand instruction in the installation and 
maintenance for IBM® and compati- 
ble systems. 

Part I of PC TtechVideo is a complete 
and comprehensive presentation of 
prominent features of the PC family 
including: 

Motherboard architecture 


Memory Configuration and Addressing 

Monitor Technology 

Floppy and Fixed Disk Technology 

Bus Architecture 

Serial and Parallel Ports 

Part II of PC TechVideo shows the 
details involved in actually installing, 
configuring, and replacing: 
Motherboards 
Power Supplies 
Floppy and Fixed Disks 
Drive Controllers 
Popular Expansion Boards 

PC TechVideo provides instruction not 
found in books or magazines. It is an 
essential tool for anyone interested in 
understanding their PC. You can't afford 
not to have PC TechVideo. 


ORDER NOW 

NAME. 

ADDRESS 


CITY STATE ZIP 

PHONE# 

PLEASE RUSH CDPIES OF 

PC TECHVIDEO IN 

□ VHS □ BETA FORMAT 

□ VISA □ MASTERCARD □ C.O.D. 

□ CHECK/MONEY ORDER ENCLOSED 
ADD S3.50 SHIPPING. 

CALIFORNIA RESIOENTS ADD 6% SALES TAX. 
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and blue "VS" in the lower-righl-haiui 
corner of a color screen: 

10 DEF SEG=8=HB800 
20 POKE 3838,85 
30 POKE 3839,23 
40 POKE 3998,83 
50 POKE 3999,71 

The program in Figure 3 will Jill the 
screen with random text strings, then 
POKE a border into memory, BSAVE the 
image fas a file called TEST), and then re- 
load the image complete with border. 


COMPILED WINDOWS 

Edison Hsu's BASIC windowing tech- 
nique in the April 16. 1985, issue(Volume 
4 Number 8) works in interpretive but not 
compiled BASIC. This is because the 
string length location pointed to by 
VARPTR is 1 byte in interpretive BASIC, 
but 2 bytes long in compiled BASIC be- 


100 ' WINDOH.BAS — ■ for compiled BASICS onlyll 

110 ' Original by Edison Hsu; revised by Franceso Francescangeli 

120 DEPINT liFOR 1*1 TO 24:PRINT 8TRING$( 60 ,***); tNEXT 

130 LOCATE 12025tPRINT * Hit any key to clear window * 

140 WHILE INKEy$*"*tWEND 

150 ' *** paraneters: Ist roWflast rowplst col, last col *** 

160 CALL ILR(3,20,10,70) lEND 

6S000 ' «•* subroutine to clear the window *■* 

65010 SUB ILR(1P1,IP2,IP3,IP4) STATIC 
65020 RESTORE:CLR$**" 

65030 ' *** the first 7 (between B7 and CO) controls color *** 
65040 DATA 55 , 6 ,B8 , 0 , 6 ,B9 , 0 , 0 ,BA,50 ,18 ,B7,7 ,CD,10 , 7 ,5D, CB 
65050 FOR It*l TO 18:R£AD ILA$tCLR$-CLR$-«-CHR$(VAL( "&B"-<-lLA$) ) iMEXT 
65060 HID$(CLR$,e,l}-CBR$(IPl) sMID$(CLR$,ll ,1) -CBR$ (IP2} 

65070 H10$(CLR$,7,1)-CHR$(IP3) ;MID$ (CLR$,10 ,1) *CBR$ {IP4) 

65080 ' *•* address low byte *** 

65090 IP5-PEER(VARPTR(CLR$}-4-2} 

65100 ' *** prevent overflow error on high address byte *** 

65110 IP6*PEBK(VARPTR{CLR$)>I>3) tIF 1P6>127 THEN lP6*IP6-256 
65120 ' *♦* find CLR$ address •** 

65130 III*1P5+(IP6*256} 

65140 ' *** execute DATA program 
65150 CALL ABSOLUTE (III) 

65160 END SUB 


Figure 4: Program lo blank a window, for MUrosoft BASIC compilers. Versions 2.0 and above. 
This will create a grav-on-black window: for a colored window change the first 7 (between B7 and 
CDI in line 65040. 


MeetTheNew 

GhairaianOfTheBoard. 


IDKVKLOPFDWITH 

Chairman^ is the lirsl true multiuser bulletin 
board software. Now up to six users can access 
your bulletin board simultaneously. 

Q Are you tired of using expensive online ser- 
vices as your company's message center? 

Ehairman can handle all your electronic mail 
needs at a fraction of the cost, and with a higher 
level of security. 

□ Do you service your customers' software? Use 
(j'hairman to send new software versions to all current 
users. Chairman can also become a clearinghouse for pro- 
grams and data nics. You can upload or download both 
binary and ASCII files. 


MULTIUSER 

BULLETIN 


PC MAGAZINE i 

QDo you have trouble getting customers to fill 
out questionnaires? With Chairman, you can 
conduct fast, effortless electronic surveys. Use 
the bullt-ln editor to create a list of questions. 
Chairman will record user responses for your 
instant analysis. 

We developed Chairman initially to work on 
PC Magazine's extremely busy and demanding 
Interactive Reader Service. Chairman Is written 
in DMA's powerful ASCOM IV script language— 
and we Include the actual source code, to make customiza- 
tion for your particular needs a snap. 

Are you ready to revolutionize your electronic communica- 
tions? Start at the top— with Chairman, 


For more Information, contact 
DMA the leaders In communications 
software. 




DY!\AIVIIC MICROPROCESSOR ASSOCIATES. 
343 FII^TH AVEI^CE. NEW YORK. NY 10017 
(212)687-7113 


WE SPEAK YOUR LANGUAGE n 
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cause of the increased string length 
(32767) that the compiler supports. 
VARPTR+I and VARPTR + 2, which 
point to string address, must be changed in 
any compiled version to VARPTR+2 and 
VARPTR+3. 

If you’re using the compiler, it’s also a 
good idea to take advantage of CALL AB- 
SOLUTE and supply the parameters. The 
WINDOW. BAS program (designed for 
Microsoft BASIC Compiler 2.0 or later) in 
Figure 4 demonstrates how fast such win- 
dowing works. 

Calling the subroutine is very simple, 
using the format 

CALL ILR(rl,r2,cl,c2) 

where rl and r2 are the fu^l and last rows, 
and c I and c2 are the First and the last col- 
umns of the window to be blanked. All 
four values must be decreased by I , so if 
you want to blank from row 6 to row 24 
and from column 10 to column 70. you 


■ Some compilers (for 
example, Turbo-87 
Pascal) support the 
8087/80287 coprocessor 
but do not check to see 
if one is installed. 


should substitute values 5. 23, 9, and 79, 
Francesco Francescangeli 
Istia, Italy 

This does indeed work quickly. The initial 
7 (between B7 and CD) in line 65040 sets 
the window color to gray on black: for a 


colored window, substitute another value 
there. For instance, a 4E will change it to 
bright yellow on red. 


8087 SNIFFER 

Some compilers (for example, Turtx)-87 
Pa,scal) support the 8087/80287 mathemat- 
ics coprocessor but do not check to see if 
one is installed. If there is no coprocessor, 
the machine locks up and must be powered 
down in order to reboot. 

CHK8087,COM is a short machine- 
language program that can be used in a 
batch program to check the existence or 
absence of an 8087 chip. It returns an exit 
code of 0 if a coprocessor is installed, and 
2 if not installed; this can subsequently be 
checked by an IF ERRORLEVEL state- 
ment. 

To create CHK8087.COM, type in the 
following CHK8087 script using a pure- 
ASCII word processor or the DOS COPY 
CON command. Then put it and DEBUG 



SemiDisk* 
has an ^attr 
personality.^^ 


"A white back I got a SemiDisk to help me with 
my database work. A SemiDisk is like a RAM- 
disk only a whole lot better. It doesn't sit in my 
main or EMS memory, and, using the Battery 
Backup, it's like permanent storage. 

‘That SemiDisk makes light work ol the jobs 
that were sending my hard disk to an early 
grave. And SemiDisk has no head to crash: 
no moving parts to wear out. With all the time 
it saves me, I figure it paid lor itself in just a 
couple of months. 

'Then I heard programs like Microsoft Win- 
dows could use my SemiDisk for temporary 
files instead ol using EMS. So I moved them 


over to the SemiDisk, too. The quiet speed ol 
it is almost elegant! 

‘My boss wanted to try my SemiDisk on the 
company LAN server, but I told him to get his 
own. A couple of days later, he was wearing 
a grin as big as mine. I guess he likes his 
SemiDisk too. 

"One morning I booted up my computer and 
there was my word processor waiting lor me 
on the SemiDisk. I swear / didn't put it there! 
Alter I tried it, I knew it was there to stay. 

'Meanwhile, I've found a new use lor my hard 
disk, too. It's g reat lor backing up my 
SemiDisk!' 


I/O mapped SemiDisk goes in standard PC, XT or 
AT expansion slot. Priced at just $495 for 512K, 
$795 for 2Mb. Battery Backup $130. Up to BMb 
per drive. Call or write for fuiiher information or 
to place an order. 


SemiDisk 


End the waiting. 


SemiDisk Systems, Inc. 
P.O. Box GG 
Beaverton, OR 97075 
(503) 626-3104 
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Custom forms. Easy. 


■ Isn’t it frustrating? You need all Kinds of forms 
( .. to run your business, but your word processor 

can’t draw lines and your graphics software 

■ won't type. Now FormWcrx'" lets you create 
top-quality business forms right on your PC — 

, ^ or modify existing ones quickly and easily as 
-t ■ your needs change. FormWorx is fast, neat and 
flexible. 

Ddsign forms easily. You can use solid, 
double, bold, or dotted lines. And choose from 
a variety of graphic symbols and type sizes 
(including compressed type on most printers) 

■ using simple commands and pop-down 
menus. Pick from dosns of possible form 
sizes including ll^x 14*. 

Fill out forms perfectly. You can fill out 
custom or even pre-printed forms on your PC 
without accidentally crossing a line, using text 
editing features like on-screen underlining, 
boldfacing, justification and automatic vrard 
wrap. Integrated macros let you automate 
repetitive tasks, type "boiler plate" phrases 


with a single keystroke, jump from one blank| 
to another, and more. 

Print the whole form or )ust the data. 

On any of 100 printers including the HP LaserJet. 

Special offer! For just S95* you get the 
complete FormWorx system including sample 
forms and superb manual with tutorials. Plus 
free telephone support. Ask your dealer or 
order directly using your credit card. 

1 - 800 - 992-0085 

(In Mass. 617.641-0400) 

Ask about our other products irrcluding M.A.C.E.* 
the character editor for designing special ^mbols. 
and ESCapade". for getting the most out of your 
printer 

f Anafytx International. Inc 
.sis 1365 Massachusetts Avenue 
jC S. Arlington. MA 02174 


* Includes normal handling and shipping Reouirements. IBM PC with 320 KB and DOS 2.0 or higher Works with or without 

Add S5 for foreign. COO. and POs a graphics hoard Formworx is a trademark of Analytx International. Inc 

Special offer expires June 1.1987 
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SCIENTIFIC SOFTWARE 

TECHNOLOGIES 


LIBRARY of GRAPHICS 
SUBROUTINES 

THE BEGINNING PROGRAMMERS CAN CREATE HIGH 
RESOLUTION GRAPHICS ON ANY IBM PC, PC/XT, AT OR 
COMPATABLE WITH A GRAPHICS BOARD. 

2 and 3 Dimensional Subroutines Include: 

Lines, Circles, Ellipses, Erase Lines, Change Colors, Parabolas, Save 
Graphics to Disk, Read Graphics from Disk, Dynamic Rotations, Arbitrary 
X, Y or Z Rotations, Dynamic Animation, Translations, Mirroring, 
Isometric Projections, Perspective Views, Orthographic Projections, 
Automatic View Projections, Bezier Curves, Bezier Surfaces, Automatic 

Scaling in the X, Y or Z Planes and much, much more 

All programs written in Tbrbo Pascal, source code included. Subroutines 
work on IBM CGA or on compatible graphics board(s). 

* 225.95 + *5.00 Shipping & Handling 
Order Today by Calling Toll Free 1-800-835-2246 ext. 450 
In Kansas 1-800-362-2421 ext. 450 
MASTERCARD and VISA ACCEPTED 
Michigan Residents Add 4% Sales Tax 
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•COM (Version 2.0 or later) onto your 
disk and type DEBUG < CHK8087, Be 
sure to leave a blank line before rex and hit 
the Enter key at the end of each line, espe- 
cially the last one. 

a 

int 11 
and al,2 
xor al,2 
mov ah. 4c 
int 21 

rex 

a 

n ohk8087 , com 
w 

q 

The program calls BIOS INT 1 1 H to re- 
trieve the switch settings on the system 
board and then DOS function 4CH to exit 
with the appropriate code. DOS Version 
2.0 or later is required, and the utility may 
not work on some non-IBM machines. 

The following batch program runs the 
program FASTPRCXJ if a coprocessor is 
installed and runs SLOWPROG other- 
wise: 

Echo off 
Chk8087 

If ErrorLevel 2 goto RunSlow 
FaetPiog 
Goto ExitBat 
; Run Slow 
SlowProg 
:ExitBat 

Echo Execution is complete 

Russell V. Lenth 
Iowa City, Iowa 

Any program that can use a math co- 
processor but that locks up if none is found 
really should include a routine that checks 
for the presence or absence of the chip and 
acts accordingly. This is the next best 
thing. 


SHARE YOUR DISCOVERIES 

Tell fellow users about your latest discov- 
ery through User-to-User, and we’ll pay 
you between $50 and $3(X), plus an extra 
$25 if you submit it on a disk. Ifyousenda 
disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. HE 
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I 

■ CHARLES PETZOLD 


PC TUTOR 



Modify your path on the fly with an undocumented batch file feature or C program; use an 
undocumented interrupt to avoid the need for a secondary copy of COMMAND.COM. 


WIDENING THE PATH 

I tend to create a lot of subdirectories on 
my hard disk, many of which contain exe- 
cutable files. I use the PATH command in 
an AUTOEXEC.BAT file so I can access 
these executable files from within other 
subdirectories. 

However, my PATH is quite long, and 
if I want to add something to it I have to re- 
type the whole thing with the new subdir- 
ectory at the end. 

I program in C, but I’ve discovered that 
the compiler functions that modify the en- 
vironment alter only the environment of 
the C program, not DOS’s environment ta- 
ble. When the C program terminates, 

DOS’s environment is still the same. 

How can I get access to DOS’s environ- 
ment table? 

Brian Murphy 
Ann Arbor, Michigan 

The environment is maintained by COM- 
MAND.COM in an area of memory to 
which you don't have direct access. You 
can see the contents of the environment by- 
executing the SBT command with no pa- 
rameters. The environment always con- 
tains a variable called COMSPEC, which 
indicates the disk and directory where 
COMMAND.COM is stored. If you've 
used the PA TH and PROMPT commands, 
the environment will contain those as well. 

Whenever COMMAND.COM loads an 
executable program into memory, it makes 
a copy of the environment table for use by 
that program. The segment address of this 
copy is stored at offset 2Eh in the pro- 
gram’s Program Segment Prefix (PSP). 
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(Include <8tdio.h> 

(include <stdllb.h> 

(include <process.h> 

main (acgc, argv) 

int acgc i 

char *argv [] ; 

static char path [256] - { "PATH”’ ) i 

char *comspec ; 

if (acgc < 2) exit (255) ; 

stccat (path, getenv ("PATH*)) ; 
stccat (path, "t") j 
stccat (path, argv (11) ; 
putenv (path) ; 

comspec ” getenv ("COMSPEC") t 

spawnl (P_WAIT, comspec, comspec, NULL) ; 


Figure 1 ; This ADDPATHC.C program appends a command tine parameter onto your current 
path string and toads a secondary copy of COMMAND.COM. 


M EDPATHA.OOH 




A 





MOV 

BX,0368 

; 

Above top of program 


MOV 

SP,BX 

; 

New stack pointer 


ADD 

BX,"»-0F 




MOV 

CL, 04 




SHR 

BX,CL 

; 

Convert BX to segment 


NOV 

AH,4A 

; 

Deallocate memory 


INT 

21 




PUSH 

ES 




MOV 

ES, [002C] 

; 

Points to environment 


SUB 

D1,DI 




NOV 

SI,016A 

; 

Points to "PATH-" 


CLD 





ES: 


t 

SEARCH: 


CMP 

BYTE PTR 

[01], B0 

; See if end 


JZ 

0133 

; 

JZ TRANSFER 


PUSH 

SI 




NOV 

CX,0005 

j 

5 bytes ot compare 


REPZ 


t 

Compare them 

(continues) 


Figure 2: This DEBUG script creates EDPATHA.COM, a program that lets you edit your path 
string with the DOS editing keys. It uses the undocumented (and strange) interrupt 2Eh. 
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CHPSB 

POP 

SI 


JZ 

0133 ; 

JZ TRANSFER 

SUB 

AL,AL ; 

Search for next 0 

MOV 

CX,8000 


REPNZ 

SCASB 

JMP 

011B i 

JMP SEARCH 

MOV 

BX,016F } 

TRANSFER: 

MOV 

CLr05 ; 

Number of chars already 

ES: 


TRANSLOOP: 

MOV 

AL,IDI] ! 

: Get byte 

INC 

DI j 

! Rick up pointer 

OR 

AL,AL 


JZ 

0147 ) 

1 JZ DONE 

INC 

a i 

1 Kick up counter 

MOV 

[BX] ,AL 3 

1 Save byte 

INC 

BX 


JMP 

0136 ; 

1 JMP TRANSLOOP 

MOV 

BYTE FTR [BX] ,0D 

; CR at end 

MOV 

[0169], CL ; 

1 Save count 

POP 

ES 


MOV 

OX, 0168 3 

; Let user edit it 

MOV 

AH,0A 


INT 

21 


MOV 

SI, 0168 ] 

! Fix it up 

MOV 

AL, lSI-f01] 


INC 

AL 


MOV 

[SI] ,AL 


MOV 

BYTE PTR [SI4-01), 

,20 

INT 

2E 

r Execute new path 

INT 

20 

f terminate 

DB 

80,00 


DB 

"PATH®* 


RCX 

6P 




w 

Q fFigurelrnds} 


As you ' ve noliced, any changes a program 
makes to this environment alter only the 
copy, not the original. 

If you need only to add a new directory 
path to an existing path string, however, 
you can do so very easily with a one-line 
batch file. Let's call itADDPATH.BAT: 

PATH=%PATH%:%1 
You’d execute it by entering 

ADDPATH C: \subdir 

where subdir is the subdirectory on drive 
C: that you want to add to your path string . 

Don’t go hunting through your DOS 
manual looking for the meaning of 
%PATH%. This batch file feature is not 
documented. (Interestingly enough, page 
502 of the defunct MS-DOS Technical 
Reference Encyclopedia has a few words 
to say about it.) 

Here’s how it works: In a batch file you 
can use an environment variable name as 
a replaceable parameter by surrounding 


the name with percent signs. When COM- 
MAND. COM executes the batch file, it re- 
places %PATH% with the existing directo- 
ry path from the environment. In 
ADDPATH .BAT , this is followed by a 
semicolon and the parameter on the ADD- 
PATH command line. When COMMAND- 
.COM runs this batch file, then, it’s as if a 
whole new PATH command were being 
executed. 

The only real problem is that a bug in 
DOS 3.0 chokes on the %PATH% con- 
struction. ADDPATH won’t work under 
DOS 3.0. 

If you already have something pro- 
grammed in C that changes the program’s 
copy of the environment, you can make 
that the current environment by having the 
program load a secondary copy of COM- 
MAND. COM. This second copy of COM- 
MAND.COM then inherits the environ- 
ment modified by the C program. The 
problem is that you end up with somewhat 
less memory than before, because both the 


C program and the resident portion of the 
first COMMAND .COM are still sitting in 
memory not doing much of anything but 
taking up space. However, the advantages 
are that you can return to your original en- 
vironment by executing an EXIT on the 
DOS command level. 

Figure I shows a C program called 
ADDPATHC that does this. (The C at the 
end of ’’ADDPATHC” is just to distin- 
guish the name from the batch file ADD- 

■ Don’t go hunting 
through your DOS 
manual for the meaning 
of%PATH%.This batch 
file feature is not 
documented. 


PATH shown above.) The command syn- 
tax is the same as for ADDPATH . 
ADDPATHC has been compiled under 
Microsoft C 4.00: other compilers may re- 
quire some changes or may lack the neces- 
sary Junctions. You can significantly re- 
duce the amount of memory that 
ADDPATHC lakes up by using the 
tCPARMAKALLOC parameter on LINK. 
Note that after ADDPATHC loads the new 
COMMAND.COM, the environment will 
also include the string “C-FILE^ 
INFO” . Microsoft C puts this string into 
the environment whenever it spawns a new 
process. 

In theory, an ADDPATHB.BAS pro- 
gram that works the same way as the C 
program is also possible. Here's one writ- 
ten for QuickBASIC 2.0: 

MYPATH$-ENVIRON$CPATH") + + COKMANDS 

ENVIRON MYPATHS 

SHELL 

(I did not use the BASICA interpreter for 
this job because it does not have any built- 
in procedure for accessing the command 
line parameter.) 

Unfortunately, however, ADDPATHB 
almost always fails, returning an ‘ ‘Out of 
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Every time your computer uses the 
disk drives, you are losing valuable time. 

QUICKcache is an amazing program that will 
increase your computer's disk access speed by eliminating the need 
for physical disk access. QUICKcache is not an expensive hardware 
addition. QUICKcache is a disk cache (pronounced like cash) that 
uses fast RAM memory to store the programs and files you 
use most. 

FASTER THAN THE FASTEST DISK DRIVES 

QUICKcache works by loading the programs and files you use 
into your computer’s memory and holding the information. When 
you exit and re-load a program, or when your application calls for a 
read from disk, QUICKcache immediately supplies the information 
from memory so your disk drives are not used at all! QUICKcache 
will astound you when it shows you just how many disk accesses 
and how much time you are saving. And because QUICKcache 
buffers more sectors each time you access your disk drives, the 
more you use your computer, the faster it goes! 

QUICKcache ONLY READS AND WRITES 
NEW INFORMATION 

QUICKcache is a “writing-through” cache so it is 100% safe. All 
new information is updated in RAM and on the disk so you never 
have to worry about power failures or system reboots. But if your 
programs and files have not changed since they were read from 
disk, QUICKcache prevents the system from over-writing them 
back on the disk. You not only save time, you prolong the life of 
your disks and your disk drives! 


QUICKcache is extremely easy to load and use. All you do is set 
the amount of memory to use for the cache, and QUICKcache does 
the rest. It even keeps track of the information you use most often, 
so if the cache memory is filled, QUICKcache automatically 
replaces the least-used information with the new programs or files. 

ONLY QUICKcache GIVES YOU ALL 
THESE FEATURES: 

• Speeds by eliminating disk access 

• Vforks with any floppy or hard disk drive 

• Prolongs disk drive and media life 

• Quick, Simple installation 

• You set size of cache memory up to 2 Megabytes 

• Disable disk caching easily for disk copies, etc. 

• Pop-up Display of disk performance statistics 

• Compatible with ALL applications— including memory-resident 
programs 

• Wbrks with regular or Above board memory 

• Completely transparent to users 

• Not copy protected 

• Complete user's manual and documentation 

• Only $49.95 (with limited-time offer) 

• 30-day Money-back guarantee if not 100% satisfied 

r* Don't let your disk drives slow you down. Return this coupon with payment today! 

i ONLY $49.95 Limited Time Offer 

I Money-Back Guarantee If not 100% satisfied. 

I □ Please send QUICKcache to: 

! Name: 


QUICKcache WILL IMPROVE THE SPEED OF 

f Address: 


EVERY SYSTEM 

* Citv 

state: ZiD: 

QUICKcache will increase the speed of any system from a 

1 Teleohone; 


“stripped-down" PC to a Hirbo-charged AT (and compatibles). 
QUI(i)Kcache will speed up floppy and hard drives and can utilize up 
to 2 Megabytes of Above board memory. 

1 Send to: 214% W. Main Street. St. Charles. It 60174 

1 Or call (312) 377-5151 with your credit card for immediate shipment. 
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"Partofmyjobistoput 
into the hands of very 
The idea is to give diem 
a science project” 

Kevin Morrissey, Personal Computing Supervisor, GTE Corporation/ Decision Support. - 






Now that the personal computer revolution has spread from the 
camjK of the rebels to the rest of the population, there’s just one 
question left: How to quickly initiate the uninitiated? 

For GTE, the answer was easy: Microsoft* Word. The word 
processor for the IBM® PC and compatibles, and the Apple® 

Macintosh!" 

Because their documents are often highly complex, they needed 
features that were highly capable. Because their managers haven’t time 
to be sitting in classrooms, they wanted a program that was logical, 
dear, and sdf-teachable with training right on the disk. 

B^use they support a large mix of PCs and Macs, they needed software 
could easily sh^ and automatically convert files created on either 
pitesr 7. 

•re that they wanted. 

knew everything their laser printers could do, they wanted soft- 
exploit every ounce of those abilities. And of course, the program 
screen what you’d get on the printed page. j. 

features GTE hadn’t thoii^t to a^ for. Induding an index iSd 
generator. And an outline processor, built right in. 


warethat 
had 

There^ ■' ‘ 
table of col 


was- 


It all added up to a pretty tong fist Which made for a short answer. Mkro^! 




Microsoft m>rH'is^available'for the IBM PC 








'..i. . 




* Fur the name-of llTe-ncfirt^st .Mkrnisoft dcakT. call ^00) 

ffVlIW* In \\^igtanSta& and /U^sto^r2at{)882-8(i88.jo Canada, caU (416) 673-7 

MicroscA and the Microsoft logo an? regjsterwl trademarta crf.Micmsoft Corporation!/\pp^’3*rc^icr^ tn<dem;irk and 
.Macintosh is a trademaii: of Apple Computer, Ina II3.M is a registerwl trademark oJ’ InterraiUonal Businew .Madiine 
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main () 



t 

static char editbuffei [80] 

- { 

■\x80\x80PATH»“ ) ; 

strcat (editbufferr getenv 

(■path")) ; 

editbuffer [1] - atrlen (editbuffer 't* 2) t /* count */ 

editbuffer [2 4 editbuffer 
cgets (editbuffer) ; 

[ID 

- 13 ; /» CR */ 

editbuffer [0] - editbuffer 

(11 

; /* count */ 

editbuffer [1] ■ ' ' ; 


/* blank */ 

editbuffer [2 + editbuffer 

[HD 

- 13 I /* CR */ 

INT2E (editbuffer) ; 

} 




Figure 3: This EDPATHC program does the same thing as EDPATHA but is written in C for 
greater clarity. 


EGA Cards 

ATI EGA Wonder . . . 

299 

Number Nine 

. CALL 

Paradise Autoswitch 

. . . .399 

Orchid 

... ALL 

VEGA Video 7 

. . . .349 

Memory 


AMI ELEPHANT 10 & 12 MHz!! 

HARDRAM 


Non Volatile EMS 

... 359 

TaMTree LOWEST! 

Maynard ON-Board . 

.. 695 

Maynard Maynstream ( 201 095 

Maynard Mouse 

.(20) .149 

Accelerator Boards 

Maynard Surprise! . . 

....119 

Surprise 286 

399 

Megahertz TurboSwitch . . 125 

MicroWay 

. ... ALL 

Orchid 

.. CALL 

Ariel 

. . CALL 

Software 


Above Disc 

89 

DOS 200LS 

89 

STSC APL 

Statistics 

....395 

Statgraphics 

595 

Execustat 

...369 

Desktop Publishing 

Dr. Halo DPE 

....175 

Fancy Font 

.. .165 

JLaser+ 

. ..NEWI 

Laser GL 

75 

LePrint Extended . . . 

. . . .249 

Page Builder 

.... 350 

PCB Layout 

Ovation Schema . . . 

....399 

PSpice 

. . . CALL 

Winteck SmartWork . 

.... 849 

Call for many products not listed. | 

276 A Victoria Street 
Costa Mesa. CA 92627 

(714) 7Z2-6700 

1 Shipping from East & West coast | 
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memory” error. The QuickBASIC 2.0 
manual warns about this. QuickBASIC 
seems to be working only with the environ- 
ment area passed along to it by COM- 
MAND. COM. while the C compiler moves 
the copy of the environment ADDPATHC 
created elsewhere and can allocate More 
memory for it if necessary. (Where is BA- 
SIC's dynamic memory allocation when 
you really need it?) 

Neither the batch file nor the C pro- 
gram approach is entirely satisfactory, 
however. The ADDPATH batch file only 
lets you add new paths onto your current 
path: you can't take them off again. The 
ADDPATHC program could be expanded 
to allow full editing of path strings, but 
you're stuck with loading a new COM- 
MAND. COM every time you run it. 

It would be nice to have full editing con- 
trol over a path string yet not have to load 
secondary copies of COMMAND.COM. 
Here's a way this can be done, using a 
batch file called EDPATHB.BAT (ED- 
PATHB stands for "EDit PATH with 
Batch file”): 

ECHO PATH=%PATH% >NEWPATH.BAT 

EDLIN NEWPATH.BAT 

NEWPATH 

The first line creates a file called NEW- 
PATH.BAT that contains a PATH com- 
mand with your current path. (Once 
again, you can't use this under DOS 3.0.) 
The second line loads that into EDUN. 
Once in EDUN, you press I to edit the first 
(and only) line. You can then use the DOS 
editing keys (Right Arrow to recall charac- 
ters, Del to delete them. Ins to go into in- 
sert mode, etc.) to change the path. Now 


hit Enter, followed bv E to end EDUN. 
EDPATHB then executes the NEWPATH 
.BAT batch file with your new path. 

(If you don't like EDUN, you can have 
this batch file load NEWPATH into the AS- 
CII text editor of your choice. Even among 
DOS jocks, EDUN is one of the most ne- 
glected DOS programs. But it's great for 
small Jobs like this.) 

VNDOCVMENTED INTERRVPT 

There is yet another way to change COM- 
MAND. COM's environment from within a 
program without having to reload a sec- 
ondary copy of COMM AND .COM . This 
method requires the use of the undocu- 


■ It would be nice to 
have full editing control 
over a path string yet not 
have to load a secondaiy 
copy of COMMAND 
•COM. This can be 
done using a batch file. 


mented and little-known (but strange) 
DOS interrupt 2Eh. This interrupt passes a 
command line addressed by DS:SI to 
COMMAND.COM. The command line 
must be formatted just like the unformatted 
parameter area of a PSP. That is, the first 
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MiNi-aae ismhz 

JtVAIIMBLEt 

CPU MINI 2S6 



AT' COMPATIBLE 


• 80286 CPU (HARDWARE SWITCHABLE SPEED) 

• PHOENIX BIOS -THE STANDARD Of COMPATIBILITY 

• PHOENIX SET UP SORWARE INCLUDED 

• 512K RAM ON BOARD (EXPANDABLE TO 1024K) - 

• CLOCK/CALENDAR W/BATTERY BACKUP 

• 12MB FLOPPY DISK DRIVE 

• W.D. aOPPY/HARO DRIVE CONTROLLER 

• NEW ENHANCED KEYBOARD(101 KEYS W/SEPARATE NUMERC 
AND CURSOR PADS) 

• 200W SWITCHING POWER SUPPLY 

• HARDWARE RESET BUTTON 

• POWER AND HARD DISK INDICATION LEDS 

• LOCKABLE CASE ALSO SERVES AS KEYBOARD LOCK-OUT 

• 20% OVERAa SIZE REDUCTION COMPARED TO IBM PC/AT 


6/8 MHz 

1^995 

8/10 MHz 

1^1,095 



AU ITEMS FUU ONE YEAR WARRANTY PARTS AND LABOR 


CPI# TUUBO 



IBM PC/XT COMPATIBLE 

RUNS 3 TIMES FASTER THEN IBM PC/XT 

(AS REPORTED BY NORTON UTIUTIES) 

BASIC SYSTEM 

NEC V.20 DUAL SPEED CPU OPERATWG AT 4.77/8.0 MHz 
PHOENIX BOS -THE STANDARD OF COMPATIBILITY 
640K ON BOARD MEMORY WITH O-WAIT STATE OPERATION 
OPERATING SPEED CONTROLABLE BY KEYBOARD. SOFTWARE 
AND HARDWARE WITHOUT POWER DOWN 
8 EXPANSON SLOTS 
2 360K HALF HEIGHT aOPPY DRIVES 
4 LAYER MOTHERBOARD 

SOCKET FOR OPTIONAL 8087-2 MATH CORPROCESSOR 
LOCKABLE CASE 
AT STYLE KEYBOARD 
135W SWITCHING POWER SUPPLY 

PARALLEL PORT. SERIAL PORT (2N0 SERIAL PORT OPTIONAL) 
GAME PORT AND CLOCK CALENDAR W/BATTERY BACKUP 
TURBO MODE AND POWER LEDS 
PUaY IBM PC/XT COMPATIBLE 


NEW LOW PRICE 


1^745 


ORDERS ONLY CALL TOLL FREE 1 / 800 - 662-61 1 1 ■ 1 / 800 - 824-2936 


INSIDE CALIFORNIA 


OUTSIDE CALIFORNIA I 



Compuier 

Pmducis 

United 


1260 E. Colorado Blvd. 
Pasadena, CA9i106 

mformolco Col 

(818) 796-8684 


TEBMS W«occ*piCa*M«<'*Ch*cliv VltaMotWcord 
P»(»ona>cH*cmioii*1S<Mv>loc>M> CciUlo>r««u>n 
owmoHiofton number on oN wononty repotii Any 
unoufAoHzedcetum tublecHoolO^'ettoekingtee 


) iQSftCompufof P«w»/:i»Un>teYjA»BigntyR©io»vor} 


• 6M o a regritarea troaemoA o> inia>r<ot>onoi Buvr«ti Mac* 
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PRODUCTIVITY 


; 

Interrupt 2Eh Call <for use 

with MS C programs) 


Public 

_INT2E 


_TEXT 

Segment 

Byte Public 'CODE' 



Assume 

CS:_TEXT 


Stack 

dw 

7, 7 


_INT2E 

Proc 

Near 



Push 

BP 



Mov 

BP, SP 



Push 

SI 

; Save registers 


Push 

DI 



Push 

DS 



Mov 

CS: [Stack], SP 

; Save stack pointer 


Hov 

CS: [Stack -f 2] , SS 



Mov 

SI, SS: [BP + 4] 

; Get parameter 


Int 

2 Eh 

; Do Interrupt 


Mov 

SS, CSt [Stack + 2] 

; Get back stack 


Mov 

SP, CS:|Stack] 



Pop 

DS 

; Get back register 


Pop 

DI 



Pop 

SI 



Pop 

BP 



Ret 



INT2E 

EndP 



_TEXT 

Ends 




End 



Figure 4: This INT2EASM assembly language subroutine 

is required for EDPATHC. 


byte must be a count of characters, and the 
second and subsequent bytes must be a 
command line with parameters. The whole 
thing is terminated by a carriage return . 

When this command line is passed to in- 
terrupt 2Eh. COMMAND.COM executes 
it. If the transient part of COM- 
MAND.COM is not present in memory, 
the resident part will reload it. However, it 
does not load a new copy of COM- 
MAND.COM into memory, as do ADD- 
PATHC andADDPATHB. 

Interrupt 2 Eh is very strange. If it is 
called from a program executedfrom with- 
in a batch file, it will abort the batch file. If 
it's executed in a program run from a Run- 
a-Program or Shell option in an applica- 
tion that has itself been executed from a 
batch file, it aborts the whole chain and 
will probably crash your system. Interrupt 
2Eh is also difficult to use because it de- 
stroys the coments of all registers includ- 
ing the stack pointer. T ve found no part of 
DOS that actually uses interrupt 2Eh, and 
I don't know why it exists. 

Nevertheless, let's see how we can take 
advantage of it. 

Figure 2 contains a DEBUG script that 
will create a program called ED- 


PATHA.COM ("EDit PATH with Assem- 
bly program"). You can create the pro- 
gram in one step by going into DEBUG 
and typing in the lines shown (you don't 
need to type the semicolons or the com- 
ments that follow them). Alternatively, you 
can use an ASCII editor to create a script 
file (.SCR) consisting of the lines shown. 
Then use the redirect arrow to feed the 
script file into DEBUG thus: 

DEBUG < EDPATHA.SCR 

When you run EDPATHA, it searches 
the environment for a PATH and saves it in 
an area of memory following the charac- 
ters "PATH=" . EDPATHA then passes 
this string to DOS function call OAh. You 
can then use the DOS editing keys to edit it. 
For instance, if you want to add something 
onto the end, press F3. This recalls the 
whole line on-screen, and you just type the 
addition. You could also do inserts and de- 
letes. When you're done, hit the carriage 
return, and EDPATHA will send the string 
to interrupt 2Eh. COMMAND .COM then 
executes the string like a regular PATH 
command. 

Because EDPATHA is in assembler, its 
inner workings may not be quite clear. 


Figure 3 shows a C program called ED- 
PATHC.C ( "EDit PATH with C") that 
does what the assembler program does but 
with a lot of help from the C built-in func- 
tions. (Again, Microsoft Cd.OO was used.) 
Because interrupt 2Eh destroys all the reg- 
isters. including the stack pointer, the nor- 
mal intS6 function cannot be used. ED- 
PATHC instead requires an assembly 
language routine called INT2E.ASM. 
which is shown in Figure 4 . You can create 
EDPATHC.EXE with the following com- 
mands: 

MSC EDPATHC: 

MASM INT2E: 

LINK EDPATHC INT2E; 

Of course, you can always take the 
brute force approach by having a program 
search around in memory for COM- 
MAND.COM's environment table and 
then go in there ami modify it. This I would 
not recommend. 

Heavy use of the environment, particu- 
larly from within an AUTOEXEC .BAT 
file, can cause it to become full. Under 
DOS 3.1 (and higher), you can expand the 
amount of memory COMMAND.COM re- 
serves for the environment by putting the 
following line in your CONFIG.SYS file: 

SHELL=COMMAND.COM /P /E:x 

where x is a number between 10 and 62 in- 
dicating the number of paragraphs to allo- 
cate for the environment. The default is 10 
paragraphs. Each paragraph is 16 bytes, 
so this allows you to set the environment to 
anything between 160 bytes and 992 bytes. 
This feature was not documented in DOS 
3.1. lnDOS3.2 the IE parameter was do- 
cumented. but it was also changed. You 
use e.xactly the same syntax, but now x di- 
rectly specifies the number of bytes re- 
served for the environment, and its value 
may range from 160 to 32768. 

Microsoft C 4.00 includes a program 
that will patch previous versions of COM- 
MAND.COM so that it can be used for 
larger environments. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest. To 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine. One Park 
Avenue, New York, NY 10016. lii; 
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PC Magazine's Diiect Marketing 

Connection and Services 



tti: Li 

li m kii 
■ Idyl 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because "it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 




The following " 

special section, 

PC Magazine's Direct a 

Marketing Connection, 
is what you’ve been \ 

demanding. It connects 
you with the direct mar- 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 
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TAPE BACKUP 


HARD DRIVE KITS 

20Mb Int 

359 

20Mb (XT) 

339 

40Mb Int 

499 

30Mb (XT) 

399 

TAXAN 760 EGA 


MITSUBISHI 


+ TAXAN 560 


1410 EGA 

449 

AutoSwItch 

699 

1430 EGA 

499 

TAXAN MULTI VISION 

NEC MULTISYNC 

770 + TAXAN 557 

+ NECGB-1 

899 

Gold Card 

829 

+ Vega Deluxe 

849 



AT HARD DRIVES 

30Mb 499 

40Mb 599 

HARD DRIVE CARDS 

20Mb 399 

30Mb 499 

SONY REMOTE TV 13"* 

COLOR MONITOR 

1311CR 399 

HERCULES 

Color Card 149 

Graphics Plus 179 

NEC PRINTERS 

P6 - Par 429 

P7 - Par 599 

EVEREX MODEMS 

1200 Int w/sw 99 

24CX) Int w/sw 199 


★ NEW LOWER PRICES ★COMPARE & SAVE ★ 


DRIVES 

* All Drives Shown Are Internal « 

FUJITSU Floppy Drives 


360k *4 Ht Floppy (PC/XT) 

... $89 

With Grey face plate (AT) . 

.... 99 

TEAC Floppy Drives 


360k 'h Ht (PC/XT) 

.... 89 

With Grey Face Plate (AT) 

.... 99 

1.2 Mb ’4Ht (AT) 

... 119 

A$l Hard Drive on Card 


20 Mb Handy Card 

... 399 

30 Mb Handy Card 

... 499 

FUJI Hard Drives 


20 Mb Int 'h Ht w/cont 

... 339 

30 Mb Int '4 Ht w/cont 

... 399 

30 Mb int ’4Ht (AT) 

... 499 

Compaq Kits (Specify Model) CALL 

MINISCRIBE Hard Drives 


20Mblnt '4Htw/Ccont .. 

... 339 

30 Mb Int ’4 Ht w/Cont ... 

... 399 

40Mb Int Full Ht (AT) .... 

... 599 

70 Mb Int Full Hi (AT) . .. . 

... 869 

Compaq Kits (Specify Model) CALL 

PLUS Hard Drive on Card 


*Limited Time Offer* 

20MbHardCard 

. ... 575 

286 Upgrade Kit 

. . CALL 

PRIAM 


40 Mb Int w/Cont (PC/XT) 

... 1199 

40 Mb Int (AT) 

....999 

60 Mb Int w/Cont (PC/XT) 

... 1499 

60 Mb Inf (ATI 


Compaq Kits (Specify Model) CALL 

SEAGATE Hard Drives 


20 Mb Int '4 Ht w/ConI . . . 

. ... 339 

30Mblnl ’4Htw/Cont ... 

. ... 399 

30 Mb Full Ht (AT) 

. ... 549 

40 Mb Full Ht (AT) 

. ... 649 

40MbHalf Ht (At) 

. ... 649 

80 Mb Full Ht (AT) 

.... 999 

Compaq Kits (Specify Model) CALL 

BACKUP 

ALLOY Tape Backup 


20/25 Mb for PC/XT or AT 

... 359 

40 Mb for PC/XT or AT . . 


EVEREX Tape Backup 


20Mblnt^xt 

549/669 

60 Mb Int/Ext 

749/849 

IRWIN Tape Backup 


20 Mb Int for XT or AT ... 

... 399 

40 Mb Int (or XT or AT ... 

... 499 

20 Mb/40 Mb Ext for XT/AT 

. CALL 

CHIPS ETC 

64k RAM set of 9 

... $10 

256k RAM Set Of 9 

.... 30 

8087-3 PC/XT 5 Mhz 

... 109 

8087-2 PC/XT 8 Mhz 

... 139 



80287-8 AT 8 Mhz 

... 259 

80287-10 AT 10 Mhz 

... 319 

Inboard 386/AT Coprocessor CALL 


MONITORS 

AMDEK 310A Amber 

. $149 

410 Amber/Green/While 

199 

MDS Genius VHR Full Pg Display 

w/Controller 

. 1299 

MITSUBISHI XC-1409 

.. 319 

XC-1410EGA 

.. 449 

XC- 1430 EGA 

. . 499 

AUM-1371 Diamond Scan .. 

CALL 

NEC Multisync 

.. 549 

With ATI EGA Wonder 

.. 799 

With NEC GB-1 

.. 899 

With Quad EGA ProSync . . . 

.. 899 

With Vega Deluxe 

.. 849 

SONY TV/Monitor 131 ICR .. 

.. 399 

Multiscan 1302 

CALL 

TAXAN 635 (640x400) 

.. 419 

With Taxan Graphics 555SP 

. 569 

650 (720x400) 

.. 479 

With 557 Gold Card 

.. 759 

760 (640x350) 14'’ 

.. 439 

With 560 Auto Switch 

.. 699 

770 MuttiViSion 

.. 549 

With 557 Gold Card 

.. 629 

840 (720x400) 16" 

.. 799 

With 557 Gold Card 

. 1069 

With Sigma 400 

. 1199 

New 860 EGA 16" 

CALL 

THOMPSON Color/Green . . 

- 299 

MULTI-FUNCTION 

CARDS 


AST Sixpack Plus w/64k 

. $159 

Sixpack Premium w/256k ... 

.. 199 

Advantage AT w/126k (64k) . 

.. 329 

Advantage AT w/512k(256) . 

.. 429 

INTEL 


Above Board PC 64k 

.. 229 



Above Board AT 128k 

.. 339 

Above Board PS/AT 128k . . . 

.. 399 

Inboard 386/AT 

CALL 

ORCHID 


TinyTurbo 286 

.. 399 

PCturbo 286e w/IMb 

. . 799 

New Jet 386 

. . 999 

MODEMS 

EVEREX Internal 'A Card 


12006 w/software 

.. $99 

24006 w/software 

.. 199 

HAYES 12006 w/smartcom II 

. 319 

1200 Ext 

. . 349 

24006 w/smartcom H 

.. 549 

2400 Ext 

.. 569 

Smartcom II 

...99 

TOSHIBA 1200B for TIIOCH 

.. 299 

COPIERS 

Canon P-25 

.. 699 

Sharp Z-50 

.. 599 

Cartridges 

CALL 


DISPLAY CARDS 

ATI EGA Wonder 

CALL 

HERCULES Color Card 

.. 149 

Graphics Card Plus 

.. 179 

New InColor 

CALL 

NEC Multisync GB-1 

.. 369 

OUADRAM 


QuadEGA ProSync 

.. 359 

STB Chauffer HT 

.. 199 

TAXAN 555SP Color 

.. 169 

557 Gold Card - EGA 

.. 299 

TAXAN 560 AutoSwitch - Same as 

Paradise AutoSwitch 

.. 279 

VIOEO-7 Vega Delux 

. . 319 

KEYBOARD/MOUSE 

IBM PC Original Keyboard . . 

. $149 

KEYTRONIC 5151 Deluxe .. 

.. 159 

5153 w/T ouch Pad 

.. 259 

IMSI Opiimouse w/Dr. Hallo II 109 

LOGITECH Logimouse 

CALL 

MICROSOFT Mouse Includes 

Paintbrush & Show Partner 


Serial Version 

.. 119 

Bus Version 

.. 109 

MOUSE SYSTEMS 


PC Mouse (ser) w/Dr Hallo II 

. 109 

With PC Paint* 

.. 119 

With PC Paint* & Ready . . . 

.. 149 

PC Mouse Bus * w/PC Paint* 

. 119 

SUMMAGRAPHICS 


Summa Mouse w/Pad 

...85 

TORRINQTON Manager Mouse 89 

With Keyfree & Telepaint . . 

.. 129 

Manager Mouse - Cordless . 

.. 159 

POWER 

COMPUTER ACCESSORIES 


P2 Power Director 

. . $89 

P15 Power Director 

... 99 

DATA8HIELO 


125 Power Center 

... 89 

150 Power Center 

.. 119 

300 Watts Backup 

.. 369 



500 Watts Backup 

. . 599 



KENSINGTON 


Masterpiece 

...99 

Masterpiece Plus 

.. 119 

NEW Masterpiece Remote . . 

.. 119 

MINUTEMAN 


250 Watts Backup 

.. 299 

300 Watts Backup 

.. 469 

500 Watts Backup 

.. 599 

1 000 Watts Backup 

. 1199 

FAX MACHINES 

Canon FaxPhone 

1799 

AT4T351X) 

1999 

Sharp 200 

1599 



New Sharp 620 

CALL 

FAX Paper 

CALL 

AMEX DISCOVER MC 

VISA 


PRINTERS 


ALPS Color Printers 

ALO 218 $449 

ALQ 224 499 

ALQ 318 649 

ALO 324 699 

P20<X) Ser & Par w/Tractor 699 

P2100 S & P w/Tractor 1199 

P2418 SAP w/Tractor 949 

P2424 S & P w/Tractor 999 

BROTHER LO & dot printers CALL 

CITIZEN 120 0 189 

MSP 10 279 

MSP 15 369 

MSP 20 309 

MSP 25 459 

Premiere 35 459 

Tribute 224 699 

Sheet Feed: MSP 10/15/20/25 . 220 

Sheet Feed; Premiere 35 390 

DICONIX 150 InkJet Portable 

Parallel 329 

Serial 349 

EPSON Printers CALL 

NEC P5XL Color - Par 979 

P6 • Par 429 

CP6 Color - Par 519 

P7 - Par 599 

CP7 Color - Par 689 

Bi-Di Tractor for P5 180 

Uni-Di Tractor for P2/P6 60 

Bi-Di Tractor for P2/P6 160 

Uni-Dj Tractor for P3/P7 80 

B»-Oi Tractor for P3/P7 170 

Bi-Di Tractor for P5 180 

Cut Sheet Feeder for P5 350 

Cut Sheet Feeder for P2/P6 . . . 230 
Cut Sheet Feeder for P3/P7 . . . 290 

OKIDATA 192 PLUS 329 

193 PLUS 499 

292 E w/module 529 

Tractors for above 60 

Cut Sheet Feeds for above 290 

PANASONIC 1080 i 199 

1091 i 259 

1092 i 329 

1592 399 

1595 479 

TOSHIBA 321 449 

Now 341 E 699 

New 351 P/S Model 11 979 

351 P/S Color 1299 

Unl-Di Tractor: 321/341/351 ... 120 

Bi-Di Tractor 341/351 190 

Cut Sheet Feed: 32i 220 

Cut Sheet Feed; 341/351 290 

^Limited Time Offer* 
KENSINGTON Printer Stand ... 20 
With Printer 10 


LASER PRINTERS 


OKIDATA Laserline 6 $1799 

Interface Modules CALL 

LASER CONNECTION 

PS Jet Printer (Ser) 3999 

PS Jet (Adds Post Script) . . . CALL 
QUAORAM 

NEW OUADLASER-LS1 101 . . 3399 
TOSHIBA PageLaser 12 2999 


POLICY: Mm order $100. Prices SavailatMlitysubiecltoclunge Shipping charges vary Prices reflect 
discount for advance payment Personai/company checks take 3 weeks to clear Add 2% (Mm $S) for 
COO. Disower, MC. & Vaa and Sikfor Amex. COD requires cash or cashier check No showroom, 
demos or walkin sales Call (or open acct PO requirements & special prices All sales final. Refused 
shipments subject to a 20% charge (Mm $&0) Not responsible tor compatibility. 

FOR ADVANCE PAYMENT OR PICKUP. PLEASE CAU FIRST FOR WORKOROER a 


u 

■VI 

1 

i 


RC 

11)01 

Pll 

HI 

4-89 

7-21 

0 

0 

12605 HOOVER STREET. GARDEN GROVE, CA 92641 

PLEASE REFER TO AD # PC 789 



that becomes obsolete tomor- 
row!. ..CCI finally gives you the choice of three power 
plays.. .First, the CCI 286 10MHz 'AT‘ Includes: 

• Motherboard with Intel 80286 • Clock-calendar with battery back-up 

•640KofRAM, 1.2 Meg floppy •Enharx:ed set-up and diagnostic 

• 101 key, enhanced keyboard software and all documentation 

• 192 watt power supply • Western Digital controller card 


80386 Upgrade Available 

CCI ST/286 12 


ONLY $1495 


...And when your team needs increased speed... 
The CCI 286 12MHz AT It Includes: 


•Clock-calendar with battery back-up 

• Enhanced set-up and diagnostic 
software and all documentation 

• Western Digital controller card 


ONLY $2395 


• Motherboard with Intel 80286 

• 640K of RAM , 1 .2 Meg floppy 

• Full 101 key, enhanced keyboard 

• 192 watt power supply 

80386 Upgrade Only $800 

CCI ST/386 

When the going gets tough, call in the speed and power 

of the CCI 80386. This Powerhouse Includes: 

• Intel 32 bit 80386, at 14.2 MHz • 3-eight bit, 3-sixteen bit and 

• 640K RAM and 1. 2 Meg fioppy 1-thirty two bit expansion slot 

• Full 101 key enhanced keyboard • Optional high-speed 80287 
Serial and paraiiei ports * Norton Rating a^g. 18.4 

ONLY $3195 

ASK Asnrr our xt iuriq. 

ACCESSORIES, AND HARD ORWESl 

COIcompufer Classifieds, ina 

17830 State Road 9, Miami, Fiorida 33162 
Telex 510-600-7725 

Call Today (800) 331-5150 
In FL Call (305) 651-5853 
Support Une (305) 651-0073 

No Charge for UPS ground shipping No surcharge for MasterCard or Visa. Fkxida 
resKlerts add Spercem safes tax *30-0ayGuarantee-Any item bought from 
Computer Classrheds, Inc at the listed discount prices may be returned within 30 
days from the date it was shipped for a full refurxf of your purchase price Ail 
onginal packing material arxf ^1 documentation must be returned in r>ew condi- 
‘ on. must be shipped prepaid arxj irtsured, arKf must bear a Computer Classifieds 
Inc Credit Return Authorization (CRA) on the shipping label Warranty returrts re- 
quire RMA number arxf proof of purchase Prices ai^ specifications subfect to 
d^nge without notice IBM. IBM XT, IBM AT are trademarks of IBM Corpora- 

tion Quantities may be limited, items may be substituted 
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1.2 MB MITSUBISHI BRIVE HALF HEIGHT FOR AT $129®® 


QUALITY IBM COMPATIBLE MOTHERBOARDS 

FROM MODULAR CIRCUIT TECHNOLOGY 

TURBO 4.77 /a MHZ $129.95 

JDR PART It UCT-TURBO 


CRT MONITORS FOR ALL APPLICATIONS 


• 4.77 OR S MHi OPERATION WITH SOM-2 
AND OmONAi S0S7-2 CO-PROCESSOR 

• OYNAMICAtXY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND REUAMUTV 

• CHOICE OF NORMAL ^ TURBO MODE OR 
SOFTWARE SELECT PROCESSOR SPEED 

STANDARD 4.77 MHZ $109.85 

JDf^ PART #: MCT-XTMB 

• SOM CPU. OPTION ALS087 CO PROCEMOR 

• 8 EXPANSION SLOTS 

« OK RAM INSTALLED. EXPANDABLE TO 
S40K ON-BOARD MEMORY 

• AU IC« SOCKETED-HIOHEST QUALITY PCB 

• ACCEPTS 2784 OR 27128 ROMS 




HON NITH FREE MOT BIOSI 


IBM COMPATIBLE INTERFACE CARDS 

AU WITH A ONE YEAR WARRANTY 


MULTI I/O FLOPPY CARD 



PERFECT FOR THE 6^0K MOTHERBOARD 

2 DRIVE FLOPPY DISK CONTROLLER 
1 RS232 SERIAL PORT. OPTIONAL 2nd 
SERIAL PORT 
PARALLEL PRINTER PORT 
GAME PORT 
CLOCK/CALENOAR 
SOFTWARE: CLOCK UTIUTIE8. 
RAMDISK. SPOOLER 
OPTIONAL SEPIAL PORT fl&BS 


MULTIFUNCTION CARD 


AU THE FEATURES OF ASTS 6 PACK PLUS A T HALF THE W/C£ 

• CLOCK/CALENDAR 
•0-M4KRAM 

Z.V Zi • SERIAL PORT 

• PARALLEL PORT 

• GAME PORT 

• SOFTWARE INCLUDED 
PPINTEP CABLE 
84K RAM UPGRADE 


$79.95 



COLOR GRAPHICS ADAPTOR 


$69.95 



FUUY COMPATIBLE WITH IBM COLOR CARD 

• 4 VIDEO INTERFACES; RGB. 
COMPOSITE COLOR. HI RES 
COMPOSITE MONOCHROME. 
CONNECTOR FOR RF MODULATOR 

• COLOR GRAPHICS MODE: 320 ■ 200 

• MONO GRAPHICS MODE: 840 a 200 

• UOHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $79.95 

FUUY COMPATIBLE W/IBM MONOCHROME ADAPTOR A HERCULES GRAPHICS 

• LOTUS COMPATIBLE 
•TEXT MODE; 80 a 2$ 

• GRAPHICS MODE: 720 a 348 

• PARALLEL PRINTER PORT; OPTIONAL 
SERIAL PORT 

• STANDARD TTL COMPATIBLE 
OUTPUT 

OPTIONAL SERIAL PORT S1906 



MONOCHROME ADAPTOR 


$49.95 


ANOTHER FANTASTIC VALUE FROM JDRI 

> IBM COMPATIBLE TTL OUTPUT • 720 a 380 PIXEL DIPLAY 

PLEASE NOTE; THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 
PARALLEL PORT 


FLOPPY DISK DRIVE ADAPTOR 


$34.95 



• INTERFACES UP TO 4 STANDARD 
FOOs TO IBM PC OR COMPATIBLES 

• INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

• STANDARD DB37 FOR EXTERNAL 
DRIVES 

• RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


1200 BABB MOOEMS BY EJtSYOATA 

HAVES COMPATIBLE. AUTO-DIAU AUTO-ANSWER. AUTO RE-OIAL ON BUSY. 
POWER-UP SELf TEST. FUU ONE YEAR WARRANTY 

MODEL 12000* MOOa 1200H* EttTDITI-12 

• INTIRNAL OCSION • INTERNAL OCSKIN • EXTERNAL OESION 

• 10 INCH CARD • HALF LENOTH (SI CARO • WTTH POWER SUPPLY 

• if RUL PORT IfiCLUOCD • tNCLUOES SPEAKER • LEO STATUS INDICATORS 

$119.95 $100.95 $119.05 

•FOR IBM, INCLUDES PC TALK III COMMUNICA TIONS SOFTWAFV 


*iHJDR Microdevices 


MODEL 1020 

• MADE FOR ERICSSON 
8Y HITACHI 

• DIGITAL RG8-IBM COMPATIBLE 

• 12- SCREEN 

• RESOumON. e40H . 200V 
> .38mm DOT PITCH 

• CABLE FOR IBM PC WCLUDEO 


MODEL $M-12SF 
IBM COMPATIBLE TTL INPUT 
12" NON-GLARE AMBER. 
LOW DISTORTION SCREEN 
RESOLUTION: 720H a 360V 
ATTRACTIVE CASE WITH 
SWIVEL BASE 
ONE YEAR WARRANTY 




MODEL KLM-1211 
IBM COMPATIBLE lU INPUT 
12- NON-GLARE SCREEN 
VERY HIGH RESOLUTION 
1100 UNES (CENTERI 
25 MHa BANOWIOTH 
CABLE FOR IBM PC INCLUDED 


$69.95 


$ 289.95 $ 119.95 $ 99.95 

m nOACTIVE TILT 5 SWIVEL MONITOR ST4HD *12 ” 

HALF HEIBHT HARB BISK SYSTEMS 

I Includes half height hard disk drive, hard disk drive controlter, ceblee 
and inetnictiona. All drives are pra-taatad and are backed with a full 
one year warranty. 


lOMEBABHEHOD 

iBBMEBABnEHDD 


MMI 212 
SEABATE ST-225 


$299.1 

$399.1 


BUILD YOUR OWN 2SBK I 

NT COMPRTIBLE SYSTEM 

NT MOTHEIBOIRD 

<109" 

PRO-BIOS (R $20 VUUEIFREEI 

250$ R4M 

<20“ 

130RI PONEI SUPPLY 

<69" 

FLIP-TOP CUE 

<39“ 

MCT-5150 NETDOMO 

<59“ 

ViHTTINOON ONIVE 

<79“ 

FDD CONTROLLER 

<34“ 

MOHOCHROME RDIPTOR <49" 

CEHHR MONITOR 

<99“ 

TOTRL : 

<571 '» 1 


IBM STYLE 
COMPBTER CASE 

AN ATTRACTIVE STEEL CASE WITH 
L HINGED UD FITS THE POPULAR PC/XT 
COMPATIBLE MOTHERBOARDS 


• SWITCH Cin^-OUT ON SIDE FOR PC/XT 
STYLE POWER SUPPLY 

• CUT-OUT FOR B EXPANSION SLOTS 

• AU HARDWARE INCLUDED 


$ 39 . 


IBM COMPATIBLE KEYBOAROS 

MCT-5150 $59.95 



• "SISO" STYLE KEYBOARD 

• FULLY IBM COMPATIBLE 

• LEO STATUS INDICATORS FOR CAPS S 
NUMBER LOCK 

• LARGE. EASY TO REACH SHIFT S 
RETURN KEYS 

• 83 KEY TYPEWRITER LAYOUT 


MCT-5151 


$79.95 


• REPLACEMENT FOR KEVTR0NIC8 
KB-S181"' 

• SEPARATE CURSOR A NUMERIC KEYPAD 

• CAPS LOCK a NLXMBER LOCK 
INDICATORS 

• IMPROVED KEYBOARD LAYOUT 




MCT-5060 


$59.95 


• IBM AT STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• EXTRA LARGE SHIFT A RETURN KEYS 

• LED INDICATORS FOR SCROLL. CAPS A 
NUMBER LOCK 

• AUTO REPEAT FEATURE 


MCT-S339 


$89.95 


• IBM ENHANCED STYLE LAYOUT 

• SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

• 12 FUNCTION KEYS 

• EXTRA LARGE SHIFT A RETURN KEYS 

• LEO INDICATORS FOR SCROU. CAPS A 
NUMBER LOCK 

• AUTO REPEAT FEATURE 

• SEPARATE CURSOR PAD 


110 Knowles Drive, Los Gatos. CA 95030 
Toll Free 800-538-5000 • (408) 866-6200 • FAX (408) 378-8927 • Telex 171-110 


COPYRIGHT 1967 JDR MICROOEVICES 
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COMPUTER HUT 


COMPARE 

OUR 

SERVICE & PRICE 



Portables. Deskpros. 286 Models . . . CALL 

EPSON 


Equity I, II. Ill-f Computers INSTDflEONLY 
TOSHIBA Portable computers CALL 


I DISK DRIVES/TAPES | 

IBM* half high 360K $119 

MAYNARD ELECTRONICS 

MayrtStream 20M ext $839 

IRWIN tape backups from $349 

PLUS DEVELOPMENT 

Plus Hardcard 20M $649 

WESTERN DIGITAL 

File Card 20M w/XTree $519 

RODIME R-Card 45M CALL 


I MODEMS I 

0Hayes SMARTMOOEMS 

1200/1200B w-Smartcom II $379/339 

2400/2400B w-Smartcom II $579/519 


I PRINTERS I 

brother 

HR-20 $359 HR-3S $749 

M1509 $399 M1709 $499 

EPSON BEST PRICESI 

EX-800 $449 EX-1000 $589 

FX 86e $389 FX-286e $539 

LO-800 $519 LQ-1000 $669 

m HEWLETT PACKARD CALL 


Proprinter . . . $389 Proprinter XL . $569 
Quietwriter II $1099 

OtgOAIA 

182. 192. 193. 292. 293. 294BEST PRICES 

(Vfc'C CALL 

TOSHIBA 

P321 P/S . . $479 P351 MOD2 . . CALL 


INPUT DEVICES 


SEAGATE 

ST225 20M w/WDC Cont $369 

ST238 30M w/WDC RLL Cont $429 

ST4038 30M (AT) 39ms $579 

ST251 40M (AT) 39ms $649 

I ADD-ON BOARDS \ 

flBT 

SIxPak Premium 512K $245 

Advantage Premium 512K $449 

dica IRMA board $729 

HERCULES 

Graphics Card Plus $189 

INTEL 

ABOVE board PC/XT 64K $219 

ABOVE board AT 128K $339 

ABOVE board PS AT 128K $369 

8087-3 $119 8087-2 $159 

80287-6 $195 80287-8 $259 

PARADISE 

Autoswitch EGA CALL 

QUADRAM 

EGA-^ $299 Prosync CALL 


MOUSE SYSTEMS 

PC Mouse w/Paint -i- $129 

MICROSOFT 

Bus Mouse or Ser Mouse CALL 



SPECIALS 

EPSON 

FX86e $369 FX286e . 

$525 

Hayes Modems 

1200 external modem 

$365 

1200B int w/Smartcom 

$329 

QUADRAM 

EGA Prosync 

$349 


ANY PRODUCT NOT 
LISTED? CALL 


1 MONITORS 

1 

AMDEK 410 Series 

PGS 

$169 

HX-12 $449 HX-12E .... 

MAX.12E $179 

$499 

NEC JC1401 Multisync 

$579 

SONY MuKiscan w/cable (in store) . 

$619 



SOFTWARE 

WORDPROCESSING 

IBM DIsplaywrIte 4 $339 

LOTUS Manuscript $339 

Multimate . . . CALL Advantage . . . CALL 

Wordstar Rel 4 $269 

WordPerfect . . $229 MS Word .... $279 

PFS Prof. Write $119 

Vbikswriter 3 $145 


DATABASE / INTEGRATED 

dBase lll-t- .... CALL Framework . . CALL 

Lotus 1-2-3 $319 Symphony . . $439 

Lotus Reportwriter$109 Hal $109 

Innovative Smart System $469 

Symantec Q&A $229 

Rbase System V $349 

Paradox $399 Multiplan .... $119 

Rapid File $269 VP Planner ... $59 

MIgent Ability .... $65 Cornerstone . . $59 

BUSINESS /GRAPHICS 

MS Project $239 

MS Chart $169 

Chart Master . . . $229 Sign Master . . $169 

Harvard Total Project Mgr II $359 

Harvard Presentation Graphics $239 

Tme Line $239 Freelance Plus$329 

One Write Plus $169 


UTILITIES /COMPILERS 


Borland CALL 

MS Micro Assembler $99 

MS C Compiler $269 

MS Fortran Compiler $279 

Nantucket Clipper $349 

Fastback $95 

OTHER 

IBM DOS 3.2 $79 

Harvard Prof. Publisher $389 


AND LOTS MORE 


1 EAST COAST 

MIDWEST 1 

COMPUTER HUT 

OF NEW ENGLAND INC. i 

101 Elm SI. Nashua, NH 03060 

COMPUTER HUT hc 

i 524 S. Hunter 

V' Wichita, Kansas 67207 

fe03} 880-7029 ^ 

For Orders Only — (800) 525 5012 

^ f3iei 881-2111 

For Orders Only — (800) 572 3333 


All products ususlly in stock for immodisM shipmont tnd carry full manufacturers' warranty. Price subject to change — this ad pr^>ar»d two monthe in advance, we honor per- 
sonal checks — allow 20 days to dear. COD ub to $500. Visa, MasterCard add 2%. For shipping A insurartce ado 2% or $6.00 min. tor small Items and $12. min. tor monitors, 
printers, etc We accept company checks and PO.’s from Fortune 1000 Companies. AH priCM reflACt cath discount tor mall & phona ordari only. In atoie 


pncaa may omar. 

IBM la a trademark of IBM Corp. Return authorization and order status call Information line 497 
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Arlington 0>mputer Product/ give/ you the 
be/t price/ on IBfH PC/. . . 


IBM XT 


^ r 


1 Drive. 640K. 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$1575 $1775 

XT 286 (6 MHZ) 

1 Drive. 512K. 20 MB Hard Disk 
Monochrome Monitor Color Monitor 


$2775 


$2975 


IBM AT 




1.2 Floppy. 512K. 20 MB Hard Disk 
Monochrome Monitor Color Monitor 

$2795 $2995 

AT 339 (8 MHZ) 

1.2 Floppy. 51 2K, 30 MB Hard Disk 
Enchanced Keyboard 

$4075 


. . .and COMPAQ too! 

COMPAQ PORTABLE 


2 Drives, 256K $1595 

1 Drive, 256K. 20 MB $1950 


COMPAQ DESK PRO 

1 Drive, 640K, 20 MB. 

Green or Amber Monitor $1750 


COMPAQ 286 


DESKTOP - 1 Drive. 

640K. 30 MB, Monitor $3075 

PORTABLE - 

1 Drive. 640K. 20 MB $3295 


COMPAQ 386 


BRAND NBW AND IN STOCK 

CALL 


DRIVES & TAPES 


360K Floppy tor AT $115 

360K Floppy tor COMPAQ $99 

10 MB Backup tor XT $389 

20 MB Backup tor XT $459 

20 MB Backup tor AT $489 

Plus Hard Card $659 

60 MB Backup tor AT 

Internal $739 

External $899 

SEAGATE 

20 MB Kit tor XT (Model 225) $349 

30 MB Kit tor XT (Model 238) $409 

30 MB (or AT (Model 4038) $549 

40 MB (or AT (Model 4051) 

w/sottware $659 

80 MB tor AT $969 


BOARDS 

Hercules Color Card $145 

Hercules Graphics Pius $189 

STB EGA Plus $269 

Paradise Autoswitch $345 

Quad EGA $309 

Quadram Prosync $349 

NEC GB-1 $389 

Vega Video 7 $365 

Everex Edge $219 

Everex Magicard w/384K . . $159 
AST 6 Pack Prem. w/512K . $339 

AST Advantage $339 

AST Rampage PC w/256K . $259 
AST Rampage AT w/512K . $409 

Orchid Tiny Turbo $399 

Intel Above Board PC $269 

Intel Above Board PC P/S . $299 

Intel Above Board AT $359 

Intel Above Board AT P/S . $399 

Irma Board $739 

AST 5251-11 $559 

MODEMS 

Hayes 1200 $359 

Hayes 1200B w/Software . . $335 

Hayes 2400 $559 

Hayes 2400B $499 

Everex 300/1200 w/Soft. . . . $119 
Everex 2400 $249 


ISSUE HIGHLIGHTS A 


AST 6 PACK 
PLUS 384K 

$189 

AST 

RAMPAGE AT 
W/2MB 

$539 

PARADISE 

AUTOSWITCH 

V $345 


HAYES 1200B 
W/SOFTWARE 

$335 

EVEREX 300/1200 
MODEM 
W/SOFTWARE 

$119 


EPSON FX286E 
PRINTER 

$489 

EPSON 
LQ 1000 
PRINTER 

$639 


NEC MULTISYNC SEAGATE 20MB 
MONITOR HARD DISK KIT 


$559 


$349 


SOFTWARE 


Lotus 123 $319 

Symphony $429 

Word Perfect 4.2 . $205 
Wordstar 2000+ . . $279 

Multimate Adv $285 

Microsoft Word . . $259 
Framework $399 


D Base 111 Plus $399 

R Base System V $389 

Volkswriter Hi $145 

Smartcom $65 

Crosstalk $99 

Norton Utilities $59 

Managing Your Money $115 


CHIPS 


64K Ram Chips 9 FOR $11 

256K Chips Each $2.75 

8087-3/8087-2 $109/$ 149 

^0287/e0287-8MHZ $169/$26^ 


PRINTERS 

EPSON 

LX 86 ... . $199 LQ 1000. . $639 
FX86E...$359 LQ 2500. $1019 
FX 286E . . $489 EX 800 . . . $445 
LQ 800. . . $439 EX 1000 . . $559 

OKIDATA 

192 Plus $349 

193 Plus $525 

292 w/Module $549 

293 w/Module $659 

Pacemark $1749 

TOSHIBA 


321 

$459 351 Mod. II .$959 

P6 

NEC 

$459 P5XL... 

. . $999 

3550 

$789 P7 

. . $639 

Proprinter 

IBM 

.. S399 

Proprinter XL 

. . $549 


HEWLBTT’-PACKARD 

Laserjet $2295 

Laserjet Plus $3050 


SILVER-REED 


EXP800 . 


. $669 


linoton elk gf 

. IL 600C 

Computer 
Product / . inc. 


450 E. HIGGINS ROAD 
ELK GROVE VILLAGE 
IL 60007 



FOR ORDERS S SYSTEMS QUOTES: 




800 - 548-5105 

^ FOR INFORMATION AND ILLINOIS CALL 312/228-6333 
Prices and Availability Subject To Change Without Notice 



Amcfico/ choke ond Arlington Omputer 
'Product/ choice i/ EPSON^ 


It's not hard to 
understand why. Care In 
design, engineering and 
manufacturing have 
made Epson an Industry 
leader and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 




• 240 CPS printhead speed in draft mode (Elite 12 CPI) 

• 48 CPS Printhead speed in NLQ Mode (Elite 12 CPI) 

• Single stroke selection of NLQ/Dratt modes; normal/condensed print modes 

• Bidirectional NLQ printing 

• Automatic sheet load function 

• Built in tractor 

• 8K buffer stores up to four pages of data 

• 2 NLQ font styles 

• IBM proprinter emulation 


FX-86E^“ 

80 col. 




ex-800- 

80 coi. 


ex-1000- 

136 cot. 


• 300 CPS printhead speed in draft mode (Elite 12 CPI) 

• 54 CPS printhead speed (EX -800) or 60 CPS printhead speed (EX-ICKW) in NLQ mode 

• Push button front control panel for 8 different typestyles 

• Automatic sheet load 

• 8K internal buffer stores up to 4 pages of data 

• Bidirectional printing 

• Built in tractor feed 

• Color Option Kit adds color to text and graphics 



Number one. 
And built like it. 



LQ-800- 

• New smaller wire 
diameter 24 pin 
printhead produces 
elegant output 

• Prints bidirectionally at a 
fast 180 CPS printhead speed 
in draft mode; 60 CPS printhead 
speed in Letter Quality mode 

• ^sy front panel fingertip selection of draft or Letter 
Quality print modes 

• Optional Identity Module and font modules plug in for 
software compatabillty and a custom printed look 

• Built-in serial and parallel interfaces for maximum 
hardward capability 

• Standard 7K buffer allows you to use your computer while 
printing 



LQ-1000- 

• Speed and Letter 
Quality output are 
yours with this 136 
column. 24 pin dot 
matrix printer 

• Prints 180 CPS 
printhead speed in draft 
mode; or 60 CPS in Letter 
Quality mode 

• Front panel fingertip selection of Letter 
Quality or draft mode 

• Identity Modules let you choose between Extended Epson. 
IBM 5152 Graphics or Diablo 630 codes 

• Standard 7K buffer allows you to use your computer while 
printing continues 


Arlington 

can: 800 - 548-5105 

&mputer 

In Illinois 1-312-228-6333 

/Product/ . inc. 


450 E. HIGGINS ROAD 

ELK GROVE VILLAGE. IL 60007 










Before You Invest in a LAN, 
Take This SimpleNET” Test. 


Investing In a Local Area Network for 
your business can cost you a bundle, 
anywhere from $2,000 to $1 8,000 for a 
two and four PC system. And how can 
you be certain you're getting the most 
for your money? 

What's the solution? Before you buy, 
test the speed that a file transfers from 
one PC to another. It's a benchmark of 
how well the hardware and software 
perfonn. 

Try The SlmpleNET'“ Test 

Using two IBM* AT™ or 
compatibles, one as user, the other as 
server: 1) Load a 100,000 byte 
program onto a user from a 
sen/er system, and 2) Copy 
a 500,000 byte text file from 
the user to the server's hard 
disk drive. 

We recently put our 
SimpleNET system, as well 
our competitor's systems, to 
this rigorous test. You'll be 
amazed at the results. 

In this head-to-head test 
SimpleNET proved it has the 
best performance-to-price ratio of any 
other comparable LAN system. And 
when you consider SimpleNET's other 
remarkable advantages, there's really 
no contest 

SimpleNET’s Proven Versatility 

Each PC on the SimpleNET network 
is simultaneously user and senrer, with 
full sharing of any and all resources 
connected to each PC. Printers, 
plotters, data and disk storage get full 
usage by your staff on the SimpleNET 
network. Every PC is equal and there is 
no central file server to act as "boss". 

With a growing business, you can 
expand the network directly to 32 PC 


workstations without needing a 
repeater box. Full expansion can go to 
2^ PC's! And you can connect the 
PC's together in any convenient way. 
Remarkably, you'll find no slowdown in 
the speed of data transfer. 

You Don't Lose Data Because of 
Speed. 

We've built in a sophisticated 
collision avoidance device (CSMA/CA) 
that detects potential collisions before 
data transmission, rather than after 
collision, as in many competitive 
products. 


THE SimpleNET LAN TEST*; 



100.000 byte 

500.000 byte 

Sugg. Ret 


file transfer 

file transfer 

Price 

SimpleNET 

15.2 sec. 

69.2 sec 

$695.00 

StarLAN 

42.1 sec. 

265.5 sec. 

$2,700.00 

NOVELL 

6.2 sec. 

30.7 sec. 

$4,100.00 

Knowledge 

Network 

61 .0 sec. 

291 .4 sec. 

$528.X 

EasyLAN 

121.0 sec. 

466.0 sec. 

$638.00 


separate transmissions, without 
interruption. You can save, forward or 
print these messages by accessing the 
SimpleWare menu at any time. 

You can put up to four printers plus a 
modem to the system. The print 
spooler can handle a maximum of 128 
different print files. Now that's 
efficiency! 

You can also password-protect your 
own files. Only those with the proper 
password can gain access to 
subdirectories. 

Two-Year Warranty Plus a 30- 
Day Money Back Guarantee. 

^ We're so confident of the 

quality and reliability of our 
SimpleNET system that we 
will replace any defective 
part within two years from 
the date of purchase. And if 
for any reason you are not 
satisfied, we will refund your 
money in full within 30 days. 


*Typ«cai tour-PC user system configuration 


Introductory Offer. 


SimpleWare" 

Unbeatable 


Makes SimpleNET 


SimpleWare™, the software supplied 
with SimpleNET, provides NETBIOS 
interface to your system. This means 
that all IBM PC and compatibles can 
be run on any version of DOS 2.1 0 and 
up. Slightly less than 100 K bytes of 
RAM are needed for operation, one of 
the smallest network operating 
systems. 

SimpleWare acts as a shell around 
standard DOS on each PC so that all 
network activity occurs as a 
background task. For example, you 
can be working on an application and 
still receive mail/messages, up to 1 5 


SimpleNET (basic four- 
user system) is only $695. Includes 
user modules, 50 ft cabling and 
SimpleWare. Additional user interface 
module, only $99 each. Price includes 
unlimited customer phone support 
To Order Call 1-800-262-8010 
(In CA Call 714-526-5151) 

VISA. MasterCard and 
VISA COO'S accepted. Dealer 
Inquiries Welcome. 

SimpleNET™ Systems 

Division of BCSoft Corporation 
3261 North Harbor Blvd, Suite B 
Fullerton, CA 92635 

All BCSoft products are trademarits or registered trademarks 
of BCSoft Corporation. Other brand and product names are 
trademarks or registered trademarks of their respective 
holdars. 
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COMPUTER DISCOUNT WAREHOUSE 





IBM XT 

W/256K 1 C 

W/256K 1 FLOPPY, 20 MEG $1396.90 

W/256K 1 FLOPPY, 30 MEG $1554.90 

IBM AT 

W/256K 1.2 MEG FLOPPY $2199.40 

W/512K 30 MEG $2969.64 


WHY PAY 
RETAIL? 

/(fodody SeUs 
for less 


PORTABLE \wl 

2 DRIVE 256K t1S4M9 

1 DRIVE -I- 1 20 MEG t194M0 

PORTABLE II MODEL II tOOMJO 

PORTABLE II MODEL IV S3179J0 

286s • 386s • PORTABLE II • DESK PROS 
ALL IN STOCK 

CALL FOR LOWEST CUSTOM QUOTES 

TM— Rogistered tradomark o( IBM and COMPAQ 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


O SPECIALS 

AT&T 6300 W/128K 1 drivB Sim81 

AT&T 6300 W/2S6K 2 drives 1420.24 

ATCr 6300 W/28IK 1 tioppy. 20 Ma« . .1549.23 
AT&T 6300 W/2S6K 1 floppy. 30 Meg . . .1698.14 

All ATlIk bieliida monNor. ktybeartl sad DOS 

Panasonic 

BUSINESS PARTNER SPECIALS 

PANASONIC FX-600F1 512K. 1 floppy ...S789.90 
PANASONIC FX-600H020 512K. 

1 floppy. 20 Meg 1219.75 

PANASONIC rX-800F1 512K. 

1 floppy, AT compatible 1499.60 

PANASONIC FX-800HD30 S12K. 

1 floppy. 30 Meg 2146.20 

TOSHIBA SPECIALS 

TOSHIBA 1100 Rus 51565.10 

TOSHIBA 3100 2995J5 

gMAgg SPECIALS 

SHARP 700» 5134a42 

SHARP 7100 AT Compatible 1966.70 

WYSE PC/AT SPECIALS 

WYSE PC 1 drive $849.66 

WYSE PC 1 drive 40 Meg 1672.70 

WYSE AT Compatible 640K 1749.77 

WYSE AT Compatible 640K 20 Meg hard. .2097.55 

comma "^ specials 

COMPAQ poftabit W/2SIK 2 flopplts S1543J9 

COMPAQ portable w/256K. 20 Meg . . . .1949.90 
COMPAQ OeskPro w/128K 1 floppy . . .1299.96 
COMPAQ OeskPro W/2S6K 2 floppies. . .1354.26 
COMPAQ OeskPro w/640K 20 Meg hard drive 1699.96 

COMPAQ OeskPro W/640K 30 Meg 2189.50 

COMPAQ PorMIe II Model II 2099.30 

COMPAQ Portable II Model rv 3179 JO 

COMPAQ Portable III 20 Meg NEW MODEL 

COMMQ Portable III 40 Meg Coll for Price 

COMPAQ --2M'’ OofkPra 296K 1 floppy 215OJ0 
COMPAQ "286" OeskPro w/30 Meg . . . .2995JO 
COMPAQ -286'- OeskPro w/30 Meg 

512Ktapc 3578.60 

COMPAQ "286" Portable 640K. 20M . . . .3860.^1 

COMPAQ "386" OeskPro 40 Meg 4679.28 

COMPAQ -386" OeskPro 70 Meg 5255.28 

COMPAQ "N8 " OefkPre 130 Meg 8335J2 

IBM Xr“ SPECIALS 

I8M n W/298K 1 drive . . S1038J0 

IBM XT W/256K 2 dnves 1153.90 

IBM XT W/256K 1 floppy and 20 Meg . .1398.90 
IBM XT W/256K 1 floppy and 30 Meg . .1554.90 
IBM XT W/256K 1 floppy and 40 Meg . .1679.90 
IBM XT Model 286 1 floppy and 20 Meg IN STOCK 
IBM Ar- SPECIALS 
IIM AT W/2S8K 1.2 Meg floppy 52199.48 

ISM AT W/512K 30 Meg hard drive . . . .2969.64 
IBM AT w/$12K 40 Meg hard drive .. . .3098.55 
' ' AT W/512K 70 Meg hard drive 3459.96 
IBM AT Model 339 3995.95 

Other Computers Available Upon Request 


KIMTRON 

14' Green or Amber w/AT keyboard $449.07 

WYSE 

WY-50/WY-60 14- $429.44/414.76 

WY-eS 14’ emulates DEC and VT-200 459.10 

MINISCflIBE 40 Meg 28im $84175 

PfllAM 40 Meg hart disk 6915; 

PRIAM 60 Meg hard disk 947.95 

PfllAM 130 Meg hert dm 224149 

SEAGATE 4038 30 Meg hard disk 559.80 

SEAGATE 4051 40 Meg hard disk 649 JO 

SEAGATE 4998 18 Meg hart disk 

360K floppy drive 11112 


CITIZEN 1200 $188.55 

CITIZEN MSPigiM8P26 27129/334 92 

OICONIX Prnter by Kodak 366.17 

EPSON LX 86 80 Coi 100 CPS NLO STD . . . .199,99 


EPSON SPECMLS FOfl THE MONTH 

FPSON f raOO/EXinOC 44919/ 591-00 


EPSON FX 86 379.74 

EPSON FX 286E 539.15 

EPSON LO 800/L0 1000 499.22/699.55 

EPSON LQ 2500 1018.44 

EPSON COMflEI 4201 132 Col. 420 CPS 699M 

IBM Pro Printer 399.70 

IBM Pro Printer XL 542.67 

NEC Color P6/ColOf P7 539.74/709.12 

NEC elf 350 387.66 

NEC P6 80 ci» . 449 22 

NEC P7 136 eel 216 eps . 61535 

NEC PS 136 col 290 CpS 999.67 

NEC P5XL 1027.52 

NEC P9XL IN STOCK 

NEC 3550 Spinwnter 797.12 

NEC 8850 Spinwnier 1097.79 

OKI okimate 20 117.72 

OKI ML 182P/182S 234,50/276.10 

OKI ML 192 Plu$/193 Plus 344J0/519.40 

OKI ML 292 Plus/293 Plus 424.44/547.55 


PANASONH; 11801 

PANASONIC 10911 

PANASONIC 10921 

PANASONIC 1592 

PANASONIC 1595 

PANASONIC 3131 

PANASONIC 3151 

TOSHIBA P321 

TOSHIBA P341E 

TOSHIBA P351 S/P Model 2 . 

laaBac 


21911 
. 284 60 
. 359.40 
. 433.44 
.517.44 
.264.32 
. 409.52 
. 468.25 


AST LMer PrMer 

CORONA Laser Printer . . 

H-P Laser Jet Printer 

H-P Laser Jet Plus 

H-P Laser Jet 500 Plus . 
QUAD Laser LS1101 . 


HEWLETT PACKARD MP744CIA SAVE 

HEWLETT PACKARD HP7475A IN STOCK 

HOUSTON INSTRUMENTS DMP-42 2355.93 

HOUSTON INSTRUMENTS DMP-S2 ... 3356.93 

HOUSTON INSTRUMENTS DMP-52MP , , ,3787.70 
HOUSTON INSTRUMENTS 0MP S8 428143 


1/2 height floppy drive S99J0 

IBM Logo Full Heioht Drive 1M.73 

MINiSCflISE 28 Meg 1/2 heliht w/cewt. 39114 
MINISCRIBE 30 Meg 1/2 height w/RLL . .39195 
SEAGATE 20 Meg 1/2 height hard drive . .349i)0 
SEAGATE 30 Meg full height w/conlroller MlOO 
SEAGATE 90 Meg 1/2 keIgM w/flU 429.72 

GENOA 20 Meg internal tape 574J5 

GENOA 20 Meg external tape 63102 

GENOA 60 Meg internal tape 73418 

GENOA 60 Meg external tape 89110 

lOMega BERNOULLI 10-ftO . . .New Lower Price 
lOMega BERNOUUt 28 * 21 New Lewer Price 

IRWIN 10 Meg tape backup 34134 

IRWIN 20 M & 40 M Internal Tape SAVE 

TALLGRASS 20 Meg Internal Tape 397.40 

TALLGRASS 20 Meg External Tape 592 J7 

MINISCflIBE 31 Meg Flashcard $46196 

MAYNARD 20 Meg 57140 

MOUNTAIN 20 Meg/30 Meg 511S0/S81S0 

PLUS DEVELOPMENT 20 Meg 64140 

WESTERN DIGITAL 20 Meo/30 Meg CAU 

APPARAT 64/384K w/CtOCk S99J9 

AST 6 pack with 64K C/S/P expands to 384K 15124 

AST Premium 6 pack 512K 364.25 

AST Premium Advantage for AT 44148 

AST Advantage for /O' 34100 

INTEL PC Abovehoert tor W/64X 24160 

INTEL PC Aboveboard with par & ser. . . .27160 

INTEL AT Aboveboard W/128K 36124 

INTEL AT /Lboveboard with par & ser ... 39160 
LASER I/O w/eer., tec., game cMck. 384K 91.99 

ORCHID Tiny Turbo 39145 

QUAD AT expands to 2 Meg 32143 

QUAORAM Silver Quad npanO* M 384N 
1 par. 2 tai. 1 gami deck w/BN . 11111 

AMOEK 31QA/41QA $131M/ 154.95 

COMPAQ monochrome monitor 

(green or amber) 18145 

IBM nnonochrome monitor 21184 

PGS MAX 12E amber coler 167.48 

PACKARD BELL Grese or Amber . 99.95 

TAXAN 123 Green/124 Amber . . .11150/124.05 
VIKING 1 Monitor $184185 

PACKARD BELL color card w/p $ 9900 

PACKARD BEU moitegraphlct cart w/p HBi 

GENOA S_pectrum (color monographic w/p)16175 

HERCULES color card w/p ia.18 

HERCULES monographcs plus w/p 17184 

STB CHAUFFEUR HT w/p . 199.80 

TAXAN MONOGRAPHIC w/p 99.00 

AMDEK color 600 (Hi-Res RGB) . . . $399.97 

AMOEK color 722 469.49 

IBM color monitor 528.77 

MAGNMIX 14 -RGB 640 x 200.. 289.00 

PGS HX-12 Hi-Resolubon RGB 412J2 

TAXAN 635/650 397.90/469.90 

TAXAN 728 38124 


ENHANCED GRAPHICS MONITORS 


COMPAQ enhanced graphics monitor. . . $584.14 

IBM enhanced graphics monitor 679.41 

NEC Meltieyiic 9nS7 

NEC APC-IV Color Monitor 569.78 

PGS HX-12E Hi-ResolutK>n RGB 466J2 

SONY MULTISCAN SAVE 

TAXAN 7M New EGA Model 4nj| 

TAXAN 770U 539.40 


ENHANCED GRAPHICS 
ADAPTER CARDS 


GENOA Siecira EGA 2S8K M/p 294JI 

IBM Enhanced Graphics Adapter 39198 

NEC GB-1 640x460 39141 

PARADISE AmM twtieb EGA 33119 

OUADRAM EGA Card 31110 

QUAD Prosync 35190 

ORCHID EGA Card 321M 

SCOA Star EGA 21150 

TAXAN Auto Switch EGA Card 29199 

VIDEO 7 ypM DMmi 36171 


MODEMS, COMMUNICATIONS 
A EMULATIONS 


ASI 12006 (Hayes Compat ) $114.10 

AST 5251-11 Pfus/52S1-12 63104/50160 

EVEREX 12006 109.90 

EVEREX 240N 199.50 

HAYES Transct 1000. 128K 274.10 

HAYES 1200/1200B 392J)8/29103 

HAYES 2400 57100 

HAYES 24906 41111 

IRMA 3278 / 79 Courier 69117 

SCOA Starcom 1200B 10405 

US ROBOTICS All Models SAVE 

VEN-TEL All Models SAVE 


4164 (64K)9chip set.. 
128K piggy backs for AT . 


$191 
.4J4 

. . tip Set (complete set) 3400 

8087-2 (for COMPAQ OeskPro) 154 J3 

8167-3 fler PCm/COMPAQ pprtph le ) 12106 

80287-6 (for AT and AT Compatible) 16130 

80287-8 / 80287-10 29706/33125 

41256K (256K)9chiD set 2112 

22903 




BASF O/S, D/D 12.50 

BASF 3.5 ' Disk for MACINTOSH 5 pack . . . 17.99 

BASF Disks for AT (1.2 Meg) 2114 

KEH8INGTDN Maiterpleu 91N 

KENSINGTON Masterpiece Plus 11140 

KENSINGTON Masterpiece Remote 117.95 

KEYTRONICS 5150 9900 

KEYTflONICS 5151 PC ir ATtT 1I2.M 

PER^ POV^R 6 Outlet Surge Suppressor 2140 

OUADRAM Micro Fanrs 14140 

Pnnter Cable (IBM to Centronics) 6 ft 1199 

SCOA Surge Guard 8l85 

XT Piwer Supply 151 iNMt 7141 


LOGITECH Log.mciuse Bus Version 

LOGITECH LOQimouse C7 69.95 

MICROSOFT Mouse i8us Version) 119-34 

MICROSOFT Mouse (Serial Wrsion) 131.26 

MOUSE SYSTEMS (Serial WrSKin) 108,55 

MOUSE SYSTEMS (Bus Version) 11177 

TORRINGTDN Manager Mouse 96.67 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW for custom quotes 
on products not listed. 


If you find a better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 

1 - 





In Illinois FAX 

( 312 ) 498-1426 ( 312 ) 291-1737 


HIGH VOLUME 
BIOS INVITED 
PO BOX 3048 
Northbrook. IL 
6006$ 


CDW 487(2) PC 















1-800-miC-STAR 


miCROSTAR XT 
0nlV...$1099 


Includes; 

* Turbo Mother Board 

* 640 K Memory 

* 20 MB Hard Disk 

* 360 K Floppy Drive 

* AT Style Keyboard 

* Mono/Graphics Card 

* Software, Printer Port 

* Mono Hl-Res Monitor 

* DOS 3.2/GW Basic 


NEW! 

lOniHZ 

AT 


1 Year Parts & Labor Warranty 
* Fully Configured A Tested 



miCROSTAR - AT 
0nlV...$2099 

Includes: 

* 6 & 10 MHZ Mother Board 

* 1 MB Memory 

* Phoenix Bios 

* 30 MB (40ms) Hard Disk 

* 1.2 MB or 360K Floppy Drive 

* Mono/Graphics Card, Software 
and Printer Port 

* Hl-Res Monochrome Monitor 

* DOS 3.2/GW Basic 


* AMERICANS LOWEST PRICE ARE EVEN LOWER NOW! * 


iBm 

PC w. 256K, 2 Drives $1099 

PC/XT 640K, 20 MB $2299 

AT 256K, 1.2MB Drv.$2499 

AT(68) w 30 MB $3599 

AT 512K, 30MB $3099 

AT 339 w 30 MB $4099 

COmPAQ 

Desoro 2B6 model 1R3N 

Dosoro 288 model 3$3088 

PortflUIO 288 Roll 

POrtRDiO 258K.2Dr«.$1508 

Portabio ii model 3 $3788 

* HARD DISK* 

20 MB Sub Systems $389 

30 MB Sub Systems $499 

20 MB (40ms) $ 599 

30 MB (40ms) S 699 

40 MB (40ms) $ 849 

PRINTERS 

EPSON FX-286 $475 

FX-85 $399 

LQ800 $499 

LQ 1000 $649 

BROTHER M 1709 $549 

M 1509 $389 

M1109 $249 

TOSHIBA P 321 $469 

P34I/351 $749/$999 

NEC P6 $475 

NEC P7 $699 

* BOARDS * 

AST 6 pk w. Ok $169 

MFC wJ84 K, C,S,P,G $179 

AST Advantage w I28K $349 

I200b Modem (Int.)/SW $129 

2400b Modem (Int.)/SW $279 

Mini I/O C,S,P,G $ 79 

AT SER/PAR $ 99 

8087 $129 

8087-2 $179 

80287 $199 

80287-8 $299 

* mONITORS * 

SAMSUGN TTL $ 99 

AMDEK 3I0A $149 

TAXAN EGA 760 $599 

TAXAN EGA Card $349 

NEC Multisync $699 

TAXAN 620/630/640 $CALL 

*S0RWARE* 

LOTUS 1-2-3 Ver.2.0 $319 

dbase IH + FW D $389 

WORD PERFECT 4.1 $199 

VP Planner $79 


* BES»T PRICES * BEST SERVICE * EAST DEEIVERT 


(31S) 968-3323 
1-800-MlC- STAR 


Mon.-Fri.9-7 
Sat 10-5 


1303 Ogden Ave. 

Downers Grove, IL. 60515 


MICROstar 


■ ■■r’ 

* AU prices reflects cash discount * MIC- VISA Add 3% 

* PRICES SUBJECT TO CHANGE W/O NOTICE. 
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COMPUTER DISCOUNT WAREHOUSE 


OVER TWO 
MILLION DOLLAR 
INVENTORY 


WHY PAY 
RETAIL? 

Nobody Sells 



from 


$ 199.99 


All EPSON® 

Printers 

Immediate Shipment EPSON For Loss 


ALL EPSON' MODELS READY TO SELL AT LOWEST EVER DISCOUNT PRICES 


EPSON ^ Quality computer products that deliver outstanding 
performance and value. . . 


AM new Epson 
FX Series Printers 


FX-28B« 

• 240 cps in (t)e high speed draft elite mcxle 

• 48 cps in Near Letter Quality mode 

• 6K internal buffer 

• San Serif font standard 

• IBM Pro Printer character set 
Options 
« 32K buffer 

• Customize^ 
for 

special 
tasks 



FX-BBi 

• 240 cps in draft elite mode 

• 48 cps in Near Letter Quality mode 

• 8K buffer 

• Front panel selectable 

• IBM Pro Pnnter character set 
Options 

• 32K buffer 

• Cut Sheet Feeder 

• Tractor f 



EPSON’S Fastest Printer 

COMREX 4201 

• 420 Cps in high speed draft mode 

• 104 c^ in corT»spor>dtr>ce mode 

• Up-front siMich selectable typestyte control 

• ^ralM/senal interface 

• Fncbon and tractor feed standard 

• Rear and bottom paper teed 


All new Epson LQ 
Series 24 Pin Printers 



LQ-2500 

• 324 cps print (Elite 12 CPI) 
in drah mode 

• 405 cps (Elite 15 CPI) 

in ultra-high speed mode 

• 108 cps (Elite 12 CPI) in Letter Quality mode 

• 8K internal buffer 
Options 

• Single and Dual Bin Cut-Sheet Feeders 

• 32K buffer 



iq-iooo 

• 180 cps in draft 

• 60 cps in Letter Quality mode 

• 7K internal buffer 
Options 

• Tractor Feed 

• Cut Sheet Feeder 



LQ-BOO 

■ 180 cps in oraft mode 

• 60 cps in Letter Quality mode 

• IK buffer for downloadable characters 
Options 

• Tractor Feed 

• Cut Sheet Feeder 


All new Epson EX Series 
Dot Matrix Printers 


EX-1000 


• 300 cps (Elite 12 CPI) in draft mode 

• 54 cps (Elite 12 CPI) in Near Letter Quality mode 
« Paper up to lO-inches wide 

Options 

• Color Option Kit 

• Single and Double Bin Cut Sheet Feeders 

• 32K buffer 




• 300 cps (Elite 12 CPI) in draft mode 

• 54 cps (Elite 12 CPI) in Near Letter Quality rrxxie 

• 8K internal buffer 
Options 

• Color enhancement 

• 32K buffer 


*lX-88 

• 120 cps (Pica to CPI) 
in draft mode 

• 16 cps in Near ; * 

Letter Quality mode 

Options 

• Cut Sheet Feeder 

• Tractor Feed 

• Interne boards for additional buffer 



One year warranty on all printers 

.at prices only Computer Discount Warehouse can offer! 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


Call COW for custom quotes 
on EPSON’S’ entire line of products. 


If you find a better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 


CDW stocks a full line of 
Computer Products. 
See our other ad in this 
Computer Magazine 


1 -( 800 ) 233 - 


In Illinois 

(312) 498-1426 



AUTHORIZED 

EPSON 

DEALER 











I HARDWARE 


COMPUTERS 

PANASONIC Buslness& Executive Poftners. . . CALL 
IBM COMPATIBLES CALL 

ATARI ST COMPUTERS CALL 

MODEMS, BOARDS, DRIVES 

Lotus Signol 429 AiVmtoge Prenum 439 

Evercom 1200 . 119 Rompoge/EGAAT 759 

Evercom2400 229 SU^kPlus 364K 209 

Hayes Modems CALL Sotf’ok Premium 309 

Pnxtcd Modem 1200 135 Intel Above Boord PC 225 

Genoo Spectrum Plus 249 AbtM Board AT 355 

Herc^ Grophics > 185 Totltree J-Ram3 189 

Auto Switcti EGA 389 MocblO w/Mouse 369 

EGA Wonder 269 Seagate 20MB Kit 375 

Tecmor EGA Moster 279 Seogote 30 MB Kit 419 

Video 7 Vego OehjxB 359 Seagate ST4036 589 

384K RAM Cord 85 Filecord 20MB 569 

Cap(oin384K 159 Hordcard20MB 679 


OTHER HARDWARE 


EPSON-All Models BEST Sweet P600 749 

UVn/£X/L0 PRICES Roland OXr-SSOPtoner 899 

Citizen 120D 189 Houston Inst Plotters CALL 

OkidatoLoser CALL Amdek4l06 159 

Rxxtsomc lOeOi 219 Amdek 1280 w/card 749 

Ponosonic 10911 . 279 NEC 1401 Multi-Sync 579 

Rjnosorvc 1092i 365 Ouimax DM14 139 

Panasonic 1595 . 519 SonyKV1311 RGB/TV CALI 

Panasonic P313 1 269 Sorry 1302 Multi-Sync CALL 

Summosketch 1201 . 379 SorTrsung TTL 85 

Tiger Toblet II 619 Taxon 760 ^ 


SOFTWARE 

WORD PROCESSING —ACCOUNTING — 

Monuscnpt 339 BPI Enterpnse/Mod 429 

Mcrosott Word 3 2^ Complete Bus Actng 159 

Word Perfect 209 OAC £Z Accounting 44 

PFS First Choice . 102 OpenSystemsVS/Mod 429 

PFS Pro Write 1 15 Reol World CALL 

ReterenceSet 53 Tax Preporer 195 


-DATABASE 

dBoseinPius 

Ctwer 

Genifer 

JCMetm 

RopidFile 

Porodox 

R Bose System v . 
Reftoi 
Revelation 
PFS Pro File 
Q&A 

-GRAPHICS 
CkckAitPers Pubh^ 
Harvard Pro Publisher 
Ventura 

First Impression 
EGA Point 
Fonlosy 
Freeionce Plus 
HorvordPres Groptwcs 
Generic Cod 
in'A'Vlsion 
ProOesignil 
ShowPortner 
Dr. Holo II w/Mouse 


SPREADSHEETS— 

409 Lotus/Symphony CALL 

369 HAL 103 

229 Open Access ii 309 

135 Abllftv . 61 

259 MosoK^Twm 55 

439 PFS Pro Plon 139 

^ UTILITIES 

519 AlcePoscoi 59 

139 Microsoft C 269 

239 Quick Bosk; 60 

Turtw Poscol Ver 3 59 

Turbo Prolog 59 

109 Desqview 59 

399 Windows 59 

639 DSBockup+ 42 

389 OortonCopy 117 

47 Mace Utilities 59 

43 Norton Utilities 55 

339 Pop-UpOeskset .43 

229 Disk Optimizer 32 

69 SQZ 56 

255 Xtree 31 

1^ Stotgrophics 449 

48 TototProfectManoger 269 

109 WhorsSest . CALL 


800 - 662-2686 


orders only 


torCa Orders, Tech Support 415 * 666-9350 
Call or Write for Free Catalog 

PAVM6NT; No F«e For Visa MotterCord Coshiei’s Checks 
Personal Checks with 2 week hold. Quatined P.O.'s CA 
orders odd soles tax 

SHIPPING: UPS 9romd'2% o( order. $5 min UPS 8lue3% ot 
order, $7 min Prlnteri Monltort, Computers — Coll tor 
chorgei 

AN Products New wtih full worianttei 

Price & ovaHobNIty sublect to change virllhout notice. 


i H F BAY 



ICOMPANYl 


584 CASTRO ST.. SUITE 487 SAN FRANCISCO, CA 941 14 

0 dMston o( MCS& me Compuier & Software speadsts since 1981 


EPSON^ 

Below Wholesale 


Orders Processed Same Doyl 
Full one year factory warranty 
FREE IHol Periodl 



EPSON FX286e ' T jj 

• Rapid 240 cps ' 

• Superb near 
letter quality 

* Auto sheet 
lood 


*475 #5^ 

^ .W-l-D-E 


) carnage 

wm' 









PRINTERS YOURS 


LX86 


FX86e 

369 

EYOSAa 

47S 

EX800 


EXIOOO 

549 

LQ800 

449 

LQ1000 

629 

102500 




■ 20M6 Hord Disk Gsrd w/ Western Digital Controller 369 


Monitors Below Wholesale 


•NEC Multisync EGA *579 

• Thompson RGB color w/ amber-green text switch 299 


Modems Below Wholesale 


• External 1200 Baud • Hayes compatible w/software ^99 
Coll Toll Free Now! 

1 - 800 - 544-5490 ^ 

Serxt check, money order or FO. to: 

PCPHslop -T- 

4517 W. Loke Street 
Minryeopolis, MN 55416 


: .J 
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TOSHIBA 

$1350 


T1100plus/w 640K 

Dual Floppies 


20MB Hard Disk 
Expansion .?895 

T3100 ?2,350 



Other 

accessories 
also available 


BRETTON WOODS GROUP 

8214 Monrovia, Lenexa, KS (913) 492-3813 

TOSHIBA is a trademark of TOSHIBA America. Inc. 
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IB Marketplace 


MAGAZINE 


The PC Buyers Guide to Products and Services 

This is your showcase— your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you're looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 




TMC Electra-File 
DBMS System 


A computerized database 
management system 
specifically for Human 
Resource DataBase 
Management. Two versions 
are available, one for agency 
environment, one for 
departmental environment 
usage. 


$399.95 

(Mentioft PC Magazine & receive 15% discount.) 

Challenge Software is proud 
to announce the only totally 
UNCONDITIONAL FIVE 
YEAR guarantee (to 
registered owners) in the 
world! 


For more information or 
purchase, contact your closest 
office. 

In U.S.A.: 

Post Office Box 6984, 


Still Searching? 


fwWCVersion 

now 

available 


available 

Li' 


Mwm 


What does the 
' Bible say? And 
where? 


We offer an integrated family of software products that allow you to search the Bible as 
never before. 

With "THE WORD Processor" software (which includes the complete text of the KJV 
or NIV Bible) you can create indexes on key words, phrases, even concepts, as well as 
search, display or print, for just $199.95. Greek and Hebrew Transliterator products 
which include Strong's Concordance are also available. Or choose from a host of other 
exciting Biblical software products available in varying price ranges. 

So if you’re still searching, give us a 

call. Wre anxious to show you how | RESEARCH SYSTEMS 


your PC can help you access your 
Bible as never before. 

IncliKlr SI 01) litr pnM«(c Md iKindUni hx Appk. IB.M PC. 
CwnflKxktfv M. TRStM. Miclni.nh. CPM 3 2. MS DOS 



2013 Wslls Branch l^kway. Suite 304 
Austin, Texas 78728 (512) 251-7541 
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9-TRACK TAPE 
OCR SCANNING 


Orlando, Fla. 32803 
In Canada: 

801 York Mills Road, 

Don Mills, Ont. M3B 1X7 
Ph: (416)445-8900 


See you at Booth #7 at UNIX '87 
at the Toronto Hilton. 


For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our • SCANNING CONNECTION” 
system can scan images for use 
with desktop publishing systems, 
convert images to text using our 
OCR software and send images to 
facsimile machines. 


Our "TAPE CONNECTION ’ system 
can read and write 1/2” 9-Track 
800/1600/6250 OCR magnetic 
tapes from large computer systems. 
Our • DISKETTE CONNECTION” 
system can read and write most 
3Vi”, 5'h". and 8’' diskettes. 

For more information please 
call us at 602-779-3341. 



FLAGSTAFF lIZOKalbal) 

^KilNEERING Flagstaff, AZ 86001 
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' Find your programming errors thefitn way with Ctrace. 
Our exciting C source debugger makes it so easy to 
track down bugs that youll love doing it. 

>'our MIX C programs will come to life on the Mcrcen. Youll see your 
variable values change as you watch your source code execute. Our 
unique animated trace feature highlights each Cstatcn}ent as it executes. 
It's like watching the bouncing ball as the cursor moves from one 
statement to the next. The internal workings of your program are revealed 
through 6 windows: source, output, variables, watch, memory. & 
symbols. View up to 4 of these windows at the same time. 

You have complete control of your program. Execute one statement at 
a time, or run the program at trace or full speed. Insert an unlimited 
number of break points to stop execution at selected statements. Insert 
watch points to stop execution when selected variable uofucs satisfy your 
defined conditions. Interrupt the program at any time, even in the midst 
of rtxiding input from the keyboard. You can even change variable values, 
a/ter the execution path, or trace the flow of control backwards. 
Ctntce is so simple to operate that you con almost use it without thinking. 
No complicated commands to remember, just press a key. Help screens 
list the keys & popup windows list the options. After 30 minutes, you 7/ 
be using Ctrace like a pro. Your productivity will improve dramatically 
& your programs will work more reliably. What u>as once a drexidcd chore 
bixomes an enjoyable experience. Debugging is fun when you have Ctrace 
doing all the work. So order your copy of Ctrace today and start u>oricjng 
smarter instead of harder. 

TO ORDER CALL TOLL FREE: 1-800-523-9520 

For (rchnical wippon and (or Mdatt irtsklf Texas please call <2i4) 783-6001 Or Contact one 
ci( ixiT Oistribulors in Canada: Saraguay 1-800-387-1288 • France: ln(u Tech 1-43-44-06-48 

* /Xustralia: Techflow 047-S86924 * SwilTerland: UMH Cummiutkaliim CH-0-523-31817 

• llngland. Analyticdi 042IS-62099 

llaqnlreMama: MSDO.S'PCDOS 2.0 or higher. 2S6K Memorv. I Divh Drive or 
CF’M 2.2 or higher (280). SSK Hrmory; 1 Disk Drive (2 recommended) 

Crrace reguiret MIX C c<Kn|8ler 8r MSDOS PCDOS 'nut available for CF M) 


SPLIT-SCREEN EDITOR 


S39.95 


You can tee that Ctrace is not your 
typical debugger. It's powerful but easy 
to understand & simple to operate. MIX 
C Is designed the same way. Unlike 
other C compilers, it's small and fast. 
In fact, it's the only standard, full fea- 
tured C compiler (hat can be operated 
comfortably on floppy disks. And as you 
would expect. MIX C is easy to use. It 
produces a complete program listing 
with all errors clearly identified and 
explained. 

Although it’s small, MIX C is not a 
subset. MIX C supports the full K&R 
standard, including the extensions that 
are often omitted in other C compilers. 
MIX C comes complete with a fantastic 
book, a library of more than 175 
functions, a bla/ingly fast linker, and 
tools for oplimlzirig your programs for 
minimal space or maximum speed. All 
o4 this is yours for little more than the 
cost of most C books alone. 

The combination of MIX C with Ctrace 
nvakes C programming a real joy. MIX C 
provides the power of a compiler while 
Ctrace provides an execution environ- 
ment that's better than an interpreter. 
Now you can have the best of both 
worlds at a very down to earth price. 


*29.95 


Another great compankm to the MIX C 
compiler is our split-screen editor. It 
makes writing programs even faster & 
easier. With the MIX Editor, you can 
compile, link, & execute or trace your 
program at the touch of a key. Compiling 
is fast because the MIX C compiler reads 
the program directly from memory. 
Correcting errors is easy because the 
editor automatically positions the 
cuiaor to the flrsl error In the program. 
The editor is similar to MicroPro's 
WordStar but with additional program- 
mirrg foaluren like split-screen, macros, 
and much more. Together with the C 
compiler & Ctrace. the editor forms an 
integrated programming environment. 


ASM UTILITY 
*10 


Our ASM utility is available H you want 
to link assembly language functiuns 
to your C programs. It works with 
Microsoft's MASM or M80 assembliTs 
Call assembly language functions just 
like C functions. Call C functions from 
assembly language. Lots of um^I 
assembly language functions are 
included as examples. 



Sav« $29.95 on the Worke 
incindcs Editor. C Compiler. 
Ctrace. & ASM Utility 


Product Price Total 

_Ctrace ... . ‘tt) $ 

_C Compiler . . {$3<» 95) $ 

_ASM Utility ... IflOOO) $ 

_;>pht Screen Editor |$2‘>95) J 

_The MIX C Works ($89 90) * 

^includes all of above) 

Subtotal _ . $ 

Texas Residents Add 

7 25% Sales Tax . $ 

Add Shipping Charges . . $ 

In USA. add $5 per order 
In Canada add $10 per order 
Overseas add $10 tCK editor 

add $20 for compiler 
add $:k) for Wr>rks 
Total of Your Order $ 


30 Day Money Back Guarantee 
Not Copy Protected 
Pleas* check method of payment 
_Ch*-ck _ Money Order _ MC VISA 

Card ' 

Expiraiion Dale 

Ple.Tse give name of computer 


Pte.sse check r^serating system 

MSDOS PCDOS _ CP M 
Please check disk sur 

_5«.*' _R'’ 

Please check dtsk (rnmat if CP'M 
_ SSSD _ SSDD _ I>SDD 

Your Name 

Street 

Citv 

Slate Zii> __ 

Telephone ( ) - 

Country 

ll.C' ( 'Mnmvni* Ikrvi* 

J U/V HrIlm-Wo To 75081 
(214) 7H.i6(X9 

Ask about out volume dtscounisi 

Dealer Inguttlce Welcome W 
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TOLL FREE 
ORDER LINE 

800 - 258-0028 

FOR INFORMATION CALL 

616 - 452-3457 

3VI [Mettes 




S'U" DISKETTES 
SSDDRH I .TIEMti 

DSDDRH »7E«eh 

OSHD96TPI 2.17 CMlt 

3V’ DISKETTES 

SS MICRO 11.22 Each 

DS MICRO 1.7eE«:h 


PRINTER RIRBONS 

I Quality repiacemeois lor most popular printers 
I Min /6 

I Applelmagewrilar $3.95 ea. 

I Apple Scribe $2.95 ea. 

I Epson LX 80/90 $2.95 ea. 

I OKidata 80/82/83 $1.49 ea. 

Min. Order $25.00. Add 10% for less than 50 disks. S&H: Continental USA 
$4.00/100 or fewer disks. $2 00 per dozen ribbons. Reduced shipping charge on 
largerquaniities. Foreign orders. APO/FPO. please call. Ml residents add 4% tax. 
Prices subject to change without notice. Hours; 6:30 AM - 7:00 PM ET. 


THE CLEAN IMAGE” 
PRINTER HEAD 
CLEANING KIT 


Cleans your dot matrix print 
head in less than one minute. 
Compatible with Apple Image- 
writer I & II and others Good 
lor up to to cleanings 

$14.95 Each 

FREE SHIPPING 




J 


Precision Dala Products'- 

P O Box 8)67. Grind Rapids. Ml 49S18 
Cusionter Service A Informaiion (616) 4S2-)4S7 
Toll Free Order Lines Ml 1-800-6)2-2468 

Outside Ml I -800-2)8-0028 
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QUICKLY^ EASIL 

-PERPBOG'^'^ 



VHS or 


beta 


coMPurt/rof? 

VIDEOTAPE TUTORING 

INFORMATION 

CUSTOMER ORDERS DEALER INQUIRIES 

818 - 709-6816 808 - 254-1488 

P.O. BOX 2183, CHATSWORTH, CA. 91311 
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More And More 


Not Sure About 


PC Marketers Are 
Turning lb 
The Big Book. . . 

Because PC Magazine delivers 375,000 brand 
specifiers who know exactly what they want to 
buy. They just need to decide who to buy it from. 

So why would you think of not being seen in 
even one issue? Especially at 15 % off the general 
advertising rate. Be a regular in the Big Book. 


A Product Or Service 
You’ve Seen Here? 

Then why not fiQl out the 
reader service card right now, 
send it to us, and you’ll receive 
more information directly from 
the vendor or manufacturer. 





Why this publicatum 
and mare than 1^200 

others let us go over 
their books 

once a yean 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor- 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 

INTELLIGENCE 


■^BRA 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . 



ADD-ON-BOARDS 367 

CABLES 

COMMUNICATIONS ... 367 
COMPUTER 

SYSTEMS 367, 368 

DISK DRIVES 368. 369 

DISKETTES 369 

EXPANSION 

UNITS 369 


MONITORS 

NETWORKING 370 

PERIPHERALS .... 370, 371 
POWER PROTECTION . . 371 

POWER SUPPLIES 371 

PRINTERS 371 

SECURITY 

SPEED DEVICES . 371,372 


SOFTWARE 

ACCOUNTING . . . 372,373 
ARTIFICIAL 

INTELLIGENCE 

BACKUP SYSTEMS 

BUSINESS 373 

BUSINESS PROJECT 

MANAGEMENT 

BUSINESS TIME 
MANAGEMENT . . . 373, 374 

COMMUNICATIONS ... 374 


CONSTRUCTION 374 

DATA BASE 374 

DATA ENTRY 374 

DATA MANAGEMENT .... 
DESKTOP 

PUBLISHING 374,375 

DEVELOPMENT 
TOOLS 375, 376 


372-384 


EDUCATION 376 

ENGINEERING 376 

ENTERTAINMENT/ 

GAMES 376, 377 

FINANCIAL 377 

GENERAL 378 

GRAPHICS 378 

HEALTH 378 

INVENTORY 378 

LANGUAGES 

LEGAL 378 

MAILING 

PROGRAMS 378,379 

MANUFACTURING .... 379 

MEDICAL 379 

MULTI-USER 

SYSTEMS 


MUSIC 379 

ONE-OF-A-KIND 

OPERATION SYSTEMS .... 

PREVENTATIVE 
MAINTENANCE 379 

PUBLIC DOMAIN 379 

REAL ESTATE 379, 380 

RELIGION 380 


SALES MARKETING ... 380 
SCIENTIFIC 


SECURITY 380 

SERVICES 

SHAREWARE 380 

STATISTICS 381 

TAXES 381 

TERMINAL 

EMULATION 381 

UTILITIES .... 381, 382, 383 
WORD 

PROCESSING 383,384 


MISCELLANEOUS 384-386 


ACCESSORIES 384 

BAR CODING 384, 385 

BUSINESS 

OPPORTUNITIES 385 

CATALOGUES 

COMPUTER 

INSURANCE 385 


COMPUTER LEASING . . 
COMPUTER SERVICES . 
COMPUTER TRAINING . 

CONSULTANTS 

CONVERSION SERVICE 


DATA CONVERSION. ... 385 

DIGITIZERS 385 

DISK CONVERSION .... 385 

DISKETTE COPY 
SERVICE 386 

EMPLOYMENT 
OPPORTUNITIES 

FURNITURE 

MAILING LISTS 386 

PUBLICATIONS 

SUPPLIES 386 

USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 

PC MuRazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by category and sold by column inches. Second color option available. 

Standard Directory Listings are also available for a minimum of 4 issues at $305 per issue ($1220 total). 
For additional information call 212-503-51 15. 


PC Magazine ClassiTied Advertising Staff 
One Park Avenue, New York, NY 10016 
(212)503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 
Sr. Advertising Coordinator 
Monica Dison 
Advertising Coordinator 
Angela Kiffm 


Sales Assistant 
Linda Annis 
Production Manager 
Anne Brockinton 
(212)503-5441 
Production Coordinator 
Wendy Long 
(212) 503-4765 


Account Managers 

Territory #1 — Glenda Campbell 1212) 502-5118 
CT. SC, VA. NC, NY. OA. PA, VT. MA, NH. WV. NM 
Territory #2— Paul Klein 12121 503-5150 

LA. MO. OK. HI. AR. KY. NB. Wl. MS. IL. AL, Ml. ME. lA, MN. 

ALL OVERSEAS 

Territory ttS — Dennis Leavey 1212) 503-5176 

CO, MT. UT. CA, OR. ID. TN. ICA ZIPS 94000 4 UP) 

Territory #4— Elliot Bryan 12121 503-5175 

AZ. CA. NV. FL. AK. IN. WY. OH. ICA ZIPS 93999 & DOWN) 

Territory #5— Wendy Friedman (2121 503-5117 
NJ. DC. MD, KS. TX, ND. WA. SD. ALL CANADA 
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FOR MORE INFORMATION OR TO PLACE YOUR Al) CALL 212 503-51 15. . , 


HARDWARJV 

AOD-ON 

BOARDS- 

COMPUTER 

SYSTEMS 


HARDWARE/ADD-ON BOARDS 


JB^Apparat.Inc 

VOLUME BUYER 
PRICE LIST 

LtFfTIMC WARRANTY 
ON APPARAT MANUFACTURED 
PC/XT/AT BOARDS - MIX OR MATCH 
TO ACHIEVE VOLUME DISCOUNT 


Pan No 

Description 

orv »• 

7600 

Docii/Caiendai 

S38.00 

7602(6) 

Eprom Programmer 



i24or28Pini S77.00M 

7609 

5 FurKtron Combo ll 

SMOC 

7624 

64/364K Multifunction 

SI370 

7630 

64K/2M EMS 
RAM/Clock 

11280 

7670 

256K/t?8MEMSRAM 

Multilunclion 

117800 

7640 

64/256K RAM 

153.00 

7650 

64/512K RAM 

S770 

7664 

64/384K RAM/ClOCk 

sno 

7852 

128K/3MEG AT Combo 

31780 

7860 

0 K Piggyback Card 
(ISMBl hi 7852 

ISO 

7870 

I28K/2MB AT RAM Only 1131.0 

7950 

Short Slot Parallel/Senal 08.00 


COD CASH OR CASHIER S CHECK 
UNLESS PREVIOUSLY APPROVED 
C0MR\NY CHECK 
303-779-0819 

ORDER LINE 800-525-7674 
APPARAT 

6801 S DAYTON 
ENGLEWOOD CO 80112 

5»2 ON RI-.AWi( SKRVK'KCAKI) 


CKPCLOC 

10-y«ar PC clock/ 
cawndar In a chipl 

■ Automatic Date/nme with tan 
year battery backup ■ No slot 
r>aedaO ■ Easy plug ki ■ 
CWPCLOK wftoftware $79JX> 

FAST8S 

Makes your PC run 
like an ATI 

PC Magazine “Editor's Choica'' 
(9716/86) 

■ No Blot rtaadad ■ Spaed salact 

& rMat switch ■ 100% compaMile 
with al software Blbch support ■ 
MJrdV without CPU $99JX) 
MJTJIP with 8068-2 $106 jOO 
AUTdVwIth V206 $119XX) 

SOday money-back guarantee 

AMBX MC VISA coo 

To Order, Call or Write 
1-800-722-2353 in USA 
1-312-529-2552 In IL 

']^'unuli RMdpr Rsoponsa Ibr^^ 
Am pc mtk 

COMPUQUEST Enolneeclng Inc. 
801 Morae manua 
Schaumburg, IL 60193 

CStCLE SSI ON READER SERVICE CARD 


PC-SPRINT 


“PC-Sprint from Exec-PC may be 
the speed demon you’ve been 
looking for." 

- PC Magai>r>« 

* Run your PC. XT or cion* at 7.38 mhi 

* 280% SpMdup ( Norton SI rating } 

* SpMds up all soFtwar* - 
you can SM th« diff«r«nee 

* External speed swltc^ 

* External reset button 

* Change speed "on the Hy’ 

* Compatible with 8067 

* Works with all color or mono displays 

* 'Slotless' plug-in on most PCs 

* Includes. Selectable top speed, 
instructions, warranty, tod. 
remote mount switch. 

free BBS subsenpben 


$8995 


Exec-PC, Inc. 

P.O. Box 11268 Shorewood. Wl S32I1 

( 414 ) 242-2173 I 


(IKCl.f $<l 0\ HI MHHMKVKI I \HI> 


COMMUNICATIONS 


MADE IN THE USA 

MODEM 


INTERNAL HALF CARD 
HAYES COMPATIBLE 

300- $■ 

1200 
Baud 


109 . 


SOFTWARE INCLUDED 

VISA-MC-AMEX 

800-854-0561 x 806 

In Calitomia Call 

800-432-7257 X 806 

INQUIRIES AND MAIL ORDERS 
Calilomia Residents add 6% lax 

RHINE INC. 

2401 E. 17th St.. 

Santa Ana, CA 92701 


COMMUNICATIONS COMPUTER 
SYSTEMS 


BREAK 


thru 

l^»<.BOX 

^$42.50 



WireTap 

Hall-ComSec. Inc. (303)223^39 

901 Sandy Cove Ft Collins. CO 6052S 

< tH< It ShMINkl AlkK SIKVKe.C'ARn 


FAMOUS BRAND 

2400 

BAUD MODEMS 


*‘Our Volume Buying means 
GIANT Cost Savings for you!!’ 

NOW (h A -7Q 

ONLY Cp I / 

HAYES COMPATIBLE 

US. MAI^ 2YR MPO. WARRAKTY 
(30l>1200or2400bis) 


WHILE SUPPLY LASTS 

805 - 656-3741 


t IRtT.t. «V*ON KI.AIlfR SI.RVIO. C.AHD 


DATA-LITE 

SYSTEMS 


DL-XT 

$ 999.95 

DL-XT TURBO 

$1049.95 

DL-AT 8 mhz 

$1849.95 

AT INCLUDES 
40ms HARD DRIVE 

ALL SYSTEMS INCLUDE 
256K RAM (Sl2 on AT) • 21 MEG HARD DRIVE 
FLOPPY DISK DRIVE • PARALLEL PORT 
SERIAL PORT*CLOCK-CALEN0Afl«KEY90AR0 
MONOCHROME MONITOR 
VC3GO CARO 

EGA SUB-SYSTEM $639.95 

ton IGA WITH SYSTtW 400 t490 W 

IIMFGXTHARDOniVESueSYSTEM 137100 
3G0K I/2HT fL0l>PV0RlVt » 09 » 

DTNtii tTtrta coNrieuMiNwt Me iTfm avmlmu 
• • -CALL FOR BEST PRICC- • • 
DEALERS WELCOME 


DATA-LITE 

SYSTEMS 

2828 COCHRAN ST.. #174 
SIMI VALLEY. CA 93065 

805 - 527-6465 


[ 


-F.C.C. APPROVED — 


(•|Rn>. SMON RKAD« satVK>:t ARD 


^mnsiicrPMcc 

the ultimate target maiket! 


Tho brand .spcfiriiTs wlin read PC MaKaziiii' don't have lhi‘ linn’ to shop around, 
thi'ir only ennrorn is ftrlting wbal lh(*> n<H*d a.s quirlily a.s (Misjiibli* 

They’ll DIRECT their attention to 
PC Magazine Classified Miu-ketplace 

Fur thotn PC Maitazinr Cla.s.sirit'd Markrtplacc's Dirtk l Krs)Minsi-/Display Ad format 
repm-sents a fast, oasy and t-ost I'rTnctivc mollicxl of produri aniuixitum thny kiiow it 
will have the pnHlucLs Ihns' ni'od and th«‘ information thr>' want rcitardinit prico. 
volumi' discounts. spnciDculioiis and dolivory. 

If vou think that vour business can hcmfit from the HTIi.iMN) brand sporiners who 
road PC Manaziiio . VOl’ RE RIGHT! 

So take DIRECT action and call (212) 503-5115 


PC M A G A Z I N P. ■ A P R I 1. 2 8. I 9 8 7 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . . 









HARDWARE/ 
COMPUTER 
SYSTEMS- 
DISK DRIVES 


COMPUTER 

SYSTEMS 



30-OAYW 

^\mml 

' Of U 7 MTO 

ATtl.4« SIJMvMMAn .. 

■ w m I M Ml mm • aiii ■» brnni • 

■ m • mi • wiu MB • Minis mMm 
(MMCscm '•NMiiii m • ■ aw mi • Mims 
KRE isK an m s« lUK • I aits • m 
(■ naiit WM • iMMDiumW'* itis • a nuis 
m* • 12 a lut HMn • n mi aao/uiim • 
MMM Mat • oai smi • (Miomi iu m cum • 
Mnw t mi sun « 12 m • iiu> ai M'lisni • 
■Mws • M nt* MiTs/um 

iTtTM tiinsMMAnamAiri 

■ os iTMi w Ml Monv • am 012 01 k v a 
ims Ml m usni mi «■ K ■ mi • utn 
aHMou ns • anus uauim wmc cm /i 
nwui mt • Minns aw icw oiMst • isuis • 
Mli/ICMi 2iDaiMU(l 2aW aiftLHMilil 

vm an/CMim uniir iw asi rnn • u 
UTUMI/* UK • ISO VIS • naiM luisi ms • w 

s«i • MWS • i«iT yim/nsnc •MinM mis< 

LM* 

PORTAIU n/«T STSHMI TM 

pcfM sTtnat. me. 

n»-4B1-BZ7t 

DVISISIISI MH MSIHOWia 

avtWMVTiRm KuiiOMiuioa 

I2IZ) m-ons 12131 B3-aM2 


DISKDRIVES 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes trom IBM 
malntrames. minicomputers, data entry equip- 
ment. etc. Complete easy to use soltware 
handles EBCDIC conversion. Can read and write 
CP/M 8-inch diskettes (many formats) You also 
can use 8-inch drives for PCDOS tiles; 1200 KB 
per diskettel $1095 complete 
MICROTECH EXPORTS 
223 Forest Avenue 
Pak) Alto, CA 94301 
415-324-9114 

5V4&3ViHAR0DISKS-AT/XT 

20 mt) HALF HIGH w/ CONTRaLER $365 
30 mb HALF HIGH w/ CONTROLLER $455 
40 mb FULL HEIGHT w/ CONTROLLER $845 
20 mb HARD CARO $395 
30 mb HARD CARO $495 
25 mb TAPE BACK-UP INTERNAL $595 
60 mb TAPE BACK-UP INTERNAL $825 
TWO GUYS FT.V. 

31 60 Zion Lane 
San Jose. CA 95132 
408-25^8800 


USED IBM’S 

OIL INDUSTRY LIQUIDATIONS 

IBM XT 640K, 20MHD, 1-360KDD. Mono Mon.. Par. R.. KBD $1495 

IBM XT 512K. 10MHO, 1-360KD0. Mono Mon.. Par. R.. KBD 1395 

IBM PC 25€K. 2-360KD0. Mono Mon., Par. R.. KBD 995 

Monitor Is IBM • For IBM Color Mon. & Board Add $249 
IBM AT 512K, 30MHD $1995* COMPAQ’S $895 & up* 


CLONES (Mixed) $449-949 

IBM COLOR Mon $349 

HAYES 1200b Ext $189* 

BOARDS (All Types) $3S&up 


IBM’S - “AS-IS ” $450 & up* 

IBM MONO Mon $95 

DISK DRIVES ('/^or full ht.)....$67 

PRINTERS CALL 


SOFTWARE Pkgs. (Licenses & Support May Not Transfer) CALL 

All units guaranteed to be in excellent condition. 90 DAY WARRANTY on 
all hardware. 10 day money back guarantee if not satisfied. All units com- 
pletely checked out & tested, clean & align drives, etc. IMMEDIATE SHIP- 
MENT. *Limited Availability 

PC UQUIDATORS, INC. 106 Nashville, New Orleans, LA 

(504) 891-0909 P.O.B. 850227 New Orleans, LA 70185 

flRCU VM ON KLADMt SKRVICk CARD 



160 MB 
32,495 


120 MB 
32,095 


SpeedStor 
Subsystems 
for PC-ATs 


UNR nxlng Corporate Accounts WeKome 


CcMnplete plug-and-play kits Include: 

■ Maxtor XT1140 or XT2I90 ■ Cables, rails, and easy 

— 28 MS average access time to follow instructior» 

■ SpeedStor Partitioning Software ■ Orie year warranty 
~ breaks 32MB DOS barrier a immediate delivery 


Ufe speclalln In high capacity performance dIsIt subqntemi for DOS, XENIX, 
and Novell. provide expert technical assistance for LAN nie server artd 
multi-user PC appMcatiorts. 

STORAGE 

DIMENSIONS 

_ 981 Univenity Ave. 

TTie Experts In High Capacity PC Storage Los Catos. CA 95030 

Storage Oknenden't tamliy c4 high performance producti tar PC itoragc. 

■ SpeedStor sutKystems from 42MS to fr40frffl ■ SpeedStor 286 BIOS 
a SpeedStor hard dsk ntegraoon soltware e SpeedCache caching software 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


All Zentih Computers 

640K PP SP RGB 
DOS. Monochrome Mon 

PC-148 (4.77/8 Mhz) 

2 (d $1249 

20mb $1599 

30mb $1699 

PC-158 (4.77/8 Mhi) 

2 fd $1679 

20mb $1979 

30mb $2079 

PC-181 Laptop (New) 
$1629 


(703) 440-9444 


1 1 

1 ^SPERW 1 

WVSE PC-266 6/10 MHi. 

SPERRY IT 44mb. 640K. 

t 2mb fd 640K. Serial 

1 2mb fd. 2 SP. 1 PP 

parallel. COS. dock 


graphic card. WYSE 530 
monitor. W/YSE KbO 

free mair^ co-proc 

20mb $2399 

40mb $2799 

$2795 

SPERRY MICRO IT512K 

WYSE PC* 4.77/9.&4 MHz 


2 Serial 1 Parallel 
clock. DOS 640K Kbd 

clock, keyboard DOS 

mono color graphics 

WYSE 530 monitor 

2 360K $1459 

1 360K * 20mb $1849 

graphics monitor 

$2459 


TOTAL SOlUTIOMS CONSULTANTS (Tht MM Or 
KS4 OM KMn« MM RoM. twrt* VtrgMM 2M1S 
flRrU. RtAUkR .ShRN K h I ARP 


PRINTERS 


OKIDATA 192 $329 

192- 5375 

193- $529 

292 $469 

293 $603 

S/REED 420 $249 

600 $564 

800 $749 

TOSHIBA 321 $469 

341 $649 

351 5995 


oniDM iviibnu 

$149 


3.5" TOSHIBA MICRO 
DRIVE 

• 720K 

• DS/DD IBM Standard 

• 100% Compatible 
w/MS-PCDOS 

• Installation kit to fit 
any S'A" opening 

Device Driver Software 
For PC-DOS 2.1-3.2 
to install - format to 
730K J29 

VISA-MC-COD 

In Catifomia Call 

800 - 334-3030 

Outside California Call 

800 - 541-0900 

INQUIRIES AND MAIL ORDERS 
California Residents add 6% tax 

^ Micro S«n$« , Suite 313 
5580 La Jolla Blvd. 
la Jolla, CA 92037 

CIRCLE SSI ON READER SERVK'E CARO 
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FOR MORE INFORMATION OR TO PLACE YOUR AO CALI. 212 503-5 I I S . . . 




HAKDWARK/ 
DISK DRjVES- 
liXPANSION 
UNITS 


DISKDRIVES 


EXPANSION UNITS 


I 


s 

a 

f 

f' 

k 


I- 

S 

I 


) 



THE 3.5' CONNECTION! 





This inlernal 720K 3 S' disk drive is a "drop*n" replacenwni lor S.2S' drives' It'S the ideal 
sdulion tor exchanging data between your TC/XT/AT and the new generation of laptops Disk 
lormat IS compaiibte with IBM. Toshiba ^d Zenith portables The Model 8S3W drive kit contains 
ei^rYihing you need, including interface adapters, premium SONY drive, and complete 
documentaiKM) Uses your existing disk controller (no additional slots requxed) Requires DOS 
3.2 lor maximum performance Ask about our special prices on SONY DISKS' 


SONY DISKS 
SB $S SAVE $$ 


ti^Erin 


onics 


$159.95 

* FAT. A TAX 


2734-C Johnson Drive, P.O. Box 3717.Ventura,CA 93006 
IMMEDIATE DELIVERYI Call 80&458-7466 or 805^ 7467 


(Tll< I I- V.I ON KtADI-K SI-JtVH I ( AXI> 


DISK UPGRADE BIOS FOR ATs 

DUB- 14 overides AT Drive Table to allow any 
compatible drive to be attached and fully used 
with standard AT controllers. Short card ifies one 
half slot. Includes complete Set-Up routine and 
tow-level formal facilitv. Works UNIX. XENIX. 
PICK, other OS and networks NOVELL is fuly 
supported $95 1 - S3shpg. CA Tax 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suile 201 
San Diego. CA 92103 
(619)298-9349 


EXPANSION UNITS 



AIIOH lOMb single S 1.32^00 
A2I0H 10+ lOdual I 7K500 

AI20H 20Mb single 1.62500 

A220H 20+ 20 dual 2.205 00 

A220H-W80 Plus 80 3.750 00 


DISKETTES 


QUALITY DISKETTES 


350 


5'/$' DS-DO 
100% Certified 
Lifetime Warranty 
U.S. Mtg., hub ring 
Add 4b For Tyvec Sleeves. Labels & Tab 
IBMATSVi-DSMD $1.29 63. 

Calorat 5'/4- DSDO In16 DItn. 

Colors 59t 

Shipping S3 per 100 diskettes 
Order by phone or send your check to; 

AMERICAL GROUP 

(818) 906-1132 

14200 Ventura BM . Ste 201 
Sherrnan Oaks. CA 91423 
nRn>. VM ()N NkAW^k ShRVK>. CARD 


Al lOH-APLS lOMb 

single MAC+ 1345 00 

A2I0H-APLS 10+ 10 

dual MAC + 1705 00 

AI20H'APLS 20Mb 

single MAC + 1,625 00 

A220H-APLS 20+20 
dual MAC + 2.298 00 

PC2 Adaptor + Software 132 00 
PC2B Bootable Adap^softw 187 00 
AlO 1 0Mb Cartridge 59 00 

A20 20Mb Cartridge 78 00 

Cleaning Kit 79 00 



19142 VAN NESSAV 
TORRANCE, CALIF 90501 
13-320-8990 800-225-7010 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 


MEGAMEMORY AND 
DESKTOP PUBLISHING 


Lowest Prices In USA 

Fully Populated 2MB Boards 
Made by Tall Tree Systems 

HIGHEST QUALITY RAM CHIPS 


JR AM-2 $319 

JRAM-3 LOTUS-INTEL $389 

JRAM-AT $389 

JLaser-Plus PCI $675 

1 MB DRAM (100 NS) CALL 


SUPER SPECIAL 

QMS KISS/JLASER-f PC. 

$2575 

CANON IX- 1 2 Scanner . 

.$ 795 

Dr. HaloDPE 

.$ 129 

Ventura Publisher 

.CALL 


THE RAM EXPLOSION 

51 19A Leesburg Pike. Suite 260 
Falls Church. VA 22041 

(703) 569-4471 

Dealer Inquiries Invited 
VISA MASTERCARD 
An Authonzed TALL TREE DEALER 

ORCU- M4 ON RMOfcR SUtVKT: CARO 





AT Memory Board 

MRB 2010 memory board expands. ATs to run 
multiple programs tor muttitasking operations. 
These boards run al lOMHz and enable ATs to 
operate at higher speeds Compatible with Xe- 
nix. Unix, and other multiuser systems. MRB 
2010 provides an added 2 megab^ per board: 
up to 3 boards can be empio^ 




STAR GATE TECHNOLOGIES. INC 
33800 Curtis Bhrd 
Eastlake. OH 44094 
(216)951-5922 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 
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THE SHOWCASE FOR RRODUCTS AND SERVICES IN THE MS DOS MARKET 



HARDWARE/ 

NETWORKING- 

PERIPHERALS 


NETWORKING 


VIDEO LAN* LINK SYSTEM* 

For Composite. RGB or RS-232-C color or mono 
comp./mon. tabs. Instructor has complete con- 
trol ^ all trainee computer monitors. Instructor 
can 1) transmit image. 2) receive image, a 3) 
transmit any trairtee image to any/all trainees. 
Software independent. Increases instructor effi- 
ciency & trainee comprehension. 

APPLIED COMPUTER SYSTEMS, INC. 

3060 Johnstown-Utica Road 
Johnstown. OH 4X31 
1-800-237-LINK 


PERIPHERALS 


PERIPHERALS 


B 40 K MottierBoaril UPGRADE 

640K RAM wihtout using an expansion slot. Our 
upgrades allow easy insertion of 2S6K chips on 
the system board Highly reliable due to re- 
duced heat & chip count. 100% compattle. X 
day % back gtd. 2 yr. wmty. CtMVtQ Poflabte & 
phis: S29 S94 with memory. IBM-XT; $270 & 
Portable: $39. $104 w.mem. iaPg l49. $114 
w mem $4 s/h Site discount Deaien welcome. 
ARISTO 

16811 El Camino.213-M 
Houston. TX 77058 
713/480-6288, 800/3ARISTO 


9-Track Tape 
Subsystem 



MINISTREAMER'" 

Now you can exchange data files 
betw^ your IBM PC/XT /AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 BPI 9-Track tape. Unit can 
also be used for disk backup and 
archival storage. Transfer rate is 
over one megabyte per minute on 
PCs and compatible. Subsystems 


include T or 10 ’/a* streaming tape 
drive, tape coupler card and CXj6 
or X^Ia compatible software. 
lYices start at ^,555. 

DurlsturI 

9015 Eton Ave.. Canofia Park. CA 91304 

Telephone: (818) 882-5822 

CIRCLE .168 ON READEJi SERVKI: CARD 


WE LL BEAT ANY 



WITH MONTTOn A VIDEO CARO 
MONO *1359 / COLOR *1559 

• 20(NV Power SupplyfCase 

• K-136 AT/XT Keytc^ 

• 1024K Memory On 8(B86 Mother Board 

• 1.2M High Capacity Poppy Onve 

• AT HCO/FDC Controler 

• Mono or Color Graphic Adapter 

• Assembled and FuNy Tested 


Mm. 





MAGITRONIC TECHNOLOGY INC. 

>.02 43 ROAD. LONO ISLAND CITY. NY 11101 

EAST COAST OnOER WEST COAST 

1-800-227-5454 SHIPPING IS 
INFOUNE:Tia.706-7870 NOW AVAILABLE 


IBM* PC/XT are registered trademarks of IBM 
Al Orders are Shipped UPS COO Cash, Certified Check or Money Order 


ORCLE Ml ON RKAOfJl SLRVICI-; CARO 


WE LL DELIVER IT 



PC/XT SYSTEM 800 

^S 29 


WITH MONITOR A VIDEO CARD 
MONO *529 / COLOR *739 

• Power Supply • SMe Off case 

• 640K Exp^atNe Mother Board 

• 2S6K Installed 

• K-136 AT/XT Keyboard 

• 360K Onve • Floppy Control Card 

• Mono or Color Graphic Adapter 

• Assembled and FuNy Tested 



wepd 





MUGITROMC TECHNOLOGY MG. 

9-02 43 ROAD. LOP4Q ISLAND CITY. NY 11101 


EAST COAST ORDER WEST COAST 
1-800-227»S454 SHIPPING IS 
INFO UNE: 716-708.7870 NOW AVAILABLE 


IBM* PC/XT are registered trademarks of IBM. 

Al Orders are Shipped UPS OX) Cash. Certified Check or Money Order 


CIRCXE M6 m RHAIM-Jt SUtVICt CARD 


9 TRACK TAPE SUBSYSTEMS 
IBM F(3RMAT COMPATIBLE 
PC/XT/AT to MAINFRAME 
TAPE DATA EXCHANGE 


' . ii*g»WSUrt8i^9)rflm. 

(or ^ e o np aWw . 

80: MRB. Pt er: .jCR 

Tm irkM FMO-wi.-’ o'lMiiaUWWbadi* 
OMi rrantter RM i lo 4 U8yMMnM 
RaOmi (rwitlMen F nCDCrd^H Conir«iM7'< 
iMMfrWm Ni«o «h »4wi A iiaWan m* ' * -o 
am MEUtiaiefl ana Sernman Survon 
lOiUiqnau TipaSfWamMMnniinca t87l W* 


CoFMai CaowtAw ccFMratan 
PO Bot iU Twran* CA »i]M 
(818) 343-4505 


CONTECH 


CiKCl>. M: im Kf.ADI-K .StKVK> CARD 


Hardware 

Peripherals 

continued on the 
following page 


PC Maj/azine Classified 
Marketplace 

the ultimate tarjret market! 

The brand speciFiers who read 
PC Maj^azine don't have the time 
to shop around, their only con- 
cern is getting what they need as 
quickly as possible. 


TheyTI DIRECT their 
attention to PC Magazine 
Classified Marketp^ 

For them PC Magazine Classi- 
fied Marketplace's Direct-Re- 
sponse/Display Ad format repre- 
sents a fast, easy and cost 
effective method of product ac- 
quisition. They know it will have 
the producLs they need and the 
information they want regarding 
price, volume discounts, specifi 
cations and delivery. 

ifyou think thatyourhusiness 
can benefit from the 375,000 
brand specifiers who read PC 
Magazine . . . YOU'RE RIGHT! 

w • - s-A N* k •so-t-wanwai 

So take DIRECT action and 
call (212) 503-5115 
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9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For inlormatton interchange, backup 
and archival storage. IBEX offers a 
9-lrack. IBM format-compatible W 
magnetic tape subsystem for the 
IBM PC. leatunng 


■ IBM format 1600 3200 and 800 
cpi. 

■ Software for PC-DOS, MS-DOS. 

■ Also for DEC. VAX, VME, S-100. 
RS-232. IEEE 488. 

Wrtlt. pTion* or TWX lor inlormaiion 


IBEX 


IBEX COMPUTER CORR 
20741 Manila St . Cnstsworth. CA 91311 
(818) 709-8100 TWX 910-493-2071 


VimSKI ADtRShKVH't fAMI) 


POWER 

PROTECTION 


MEIRICK STAND-BY POWER 

THE MEIRICK STAND-BY POWER SYSTEM 
provides complete protection Irom power 
failures, brownouts, surges, spikes, 
and powerline noise. THE MEIRICK is rated as 
one of the top stand-by power systems 
on the market today 

400 watt system-S449; 800 watt system - $795 
MEIRICK Inc, POWER SYSTEMS DIVISION 
Box 298 

Frisco. CO 60443 
30^668-3251 


SILENCER 1 50: 

Quiet, Cool Power 



Turbo-Cool PC/XT Cooling Fan S69»^ 
Turbo-Cool AT Cooling Fan $79*^ 

Silencer ISO PC/XT Power Supply $149 
Silencer 200 AT Power Supply $179 
Turbo-Cool 150 PC/XT Power Supply $159 
Turbo-Cod 200 PC/XT Power Supply $199 
Ouanor^ pnciofr svaii CompMW 7acn Support 

PC COOLING SYSTEMS 

31510 Mountain Way. Bonsall, CA 92003 
(619) 723-9513 VISA/MC/COD/PO 


NEW LOW PRICE 

UL & FCC APPROVED 




.*44 

*70 


Qty. of 200 or more pcs. 
IBM CLONE HARDWARE AVAILABLE 


Manufacturer & Importer 

HOT LINE: 818>333<0193 
FAX: 818-961-4337 


A-TRONIC & Office Machines 
15703 East Valley 
City of Industry, CA 91744 

CIRt U 41 1 1)N RhADHl SkJtVICt CARD 


PRINTERS 



★ ★ SpecM Pwtdme ★ ★ 



CSS-5152 Graphics Printer 
Our Low Price 


$169 


■ 100% IBM 515a Compatible 

■ IBM Parallel Interface 

■ IBM PC Graphics Compatible 

■ Just Plug It In 
■ Cabel # 5152 $10.00 


226 Phelan Ave. 
San Jose, CA 95112 
Tel. 408-280-1740 
FAX 408-280-0518 

CiRrif,4i;ON>»AtHJC50tVICt.rARI> C 1987 Computer Sufplu4 Store 
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SPEED DEVICES 


IBM-AT SPEEDUP 

The High-Performance 
Speedinjectof from Ariel 

As the industry's recognized leoder in high-oerformonce speedup 
products. Ariel has performed extensive research ond developed 
unmotched experience m this field Our products offer the complete 
solution, 

• XCEW 286/267 XPRESS'" A Speedlnjector for ALL IBM-ATs. Uses reho- 

ble frequency synthesis for full compatibility ori^high performonce 
* 100% vonable from 5-13 MHz CF^ speed, while running • Mode 
switch defaults to standard 6 MHz or fast mode • Hardware reset 
switch • Speedup the 80207 independently Choose from Stand- 
ord - V) CPU speed, 8. 10, 12. 14. or 16 MHz actual co-processor 
speed • Rear mounted • One-year warranty $99 95 

• XCELX 266/267 XPRESS 4- The Speed Utilities The Speedlnjector 

with software that will disploy exact XCELX frequencies • speedup 
hard disk by 50% • speedup keyboard reaction time • correct 
floppy disk occess $139,95 

• FAST 80266-10 -For CPU speeds of 10 1 - MHz $299.95 

• FAST 60287 -8, 10. 12, 14, 16 MHz Call 

• FAST RAM 100 & 120 NS. 128K & 256K Call 

• Mil-Spec Crystals The fomous Ariel Crystols, For eorly ROM ATs. 

Availoble 16-17-18-19-20-22-24 MHz $ 1<? 95 

increase 
overall speed 
up to 300% 

RO, Box 866— Flemington, NJ 08822 

C'lRCLK .«74 (IS RKADFJt SkRVK'l-. CARD 
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THK SHOWCASK FOR PROUVCTS AM) SF.RVICKS IN THE MS DOS MARKET. 



HARDWARE/ 

SPEED 

DEVICES- 

SOFTWARE/ 

ACCOUNTING 


SPEED DEVICES 



The TurboMax is an accelerator board 
which increases your Leading Edge. IBM I 
PC/XT. and clones to 9.S4MHz optimizing | 
performance, while maintaining 100% 
capability with all hardware and software. 
FEATURES: * No expansion slot required | 

* Totally "transparent" to system and user 

• no DOS patches * Speeds up operation of 
the new high capacity metmiry boards and 
high resolution graphic bcurds * No 
modification to hardware or software 

SPECIFICATIONS: • CPU lOMHz 8808 running at 9.54MHz in high speed 
mode. 4.77MHz in normal mode. 

PERFORMANCE COMPARISON 

The table below compares the performance of the TurboMax with other products. 
The PC Magazine Laboratories Bench Mark Tests were selected because of their 
well-known accuracy. The numbers indicate speed relative to a "stock" IBM pc. 
For example, factor of 1 .67 in a category means the system is running 1 .67 times 
faster than a stock pc. 



•••TurboMax 

Surprise 

fast 88 

Test 4*1: NOP executive spanning 128K 

1.67 

1.31 

1.43 

Test #2: "do nothing" 1 NOP loop 

1.80 

1.59 

1.53 

Test tH: Integer add from memory 

1.85 

1.53 

1.56 

Test 44: Integer multiply from memory 

3.13 

2.80 

2.64 

Test ftS: Floating point without 8087 

1.97 

1.59 

1.66 

Test #6: Floating point with 8087 

OTHER COMPARISONS: 

•1.95 

— 

••1.43 

Norton Utilties SYSINFO index 

3.2 

2.8 

2.6 

High speed copy aitd format? 

yes 

yes 

no 

Software speed switching? 

yes 

yes 

no 


Notes: * requires optional 8087-1 lOMHr maUi co-processor chip 
** requires optional 8087-2 8MHz nuth co-prxKessor chip 
••• Formerly Supercharger 


ONLY $279.00 COMPLETE 

Visa. MC, COD. and Checks Accepted 
Full 1 Yr. Warranty 


Order Desk: Tel. 1-80(M43-2217 
Service And Info. (412) 882-6700 


K & L DISTRIBUTORS Inc. 

3 Munsey Ave. • Pittsburgh. PA 15227 

Dealer Inquiries Welcomed 
CIRaii MUOS RbAOt-Jt SkRVK'k CARD 

SOFTWARE/ACCOUNTING 


A Great Idea in Financial Shareware for Home and Business 

MONEY COUNTS^ 


And you get t CPA-designed. mlrrKtivr muney 
manjjCfmfnt anountme systmi that can handtr 
diilrreni jccounis and zt.OlKI eranucliont • war 
MANAGE . . . Cash, checking, savings, credit card 
accounts. Its Smart ^c»unt Reconciler will 
balance the toughest bank statement quickly. 
PREPARE a PRINT ... 4 dilfrreni tvpesot financiat 
statements (inci net worthl. 3 different inquiry 
re^ms. general ledger and accuunlant's Inal 


Counts* wfll track both your business and ptr- 
sonal finances and report separately on each 
CIRCLE 3fl7 ON RtADtR SERVK'h CARO 


with j 


Order today and own MunryCounis* for onlv S12' 
Iowa tesidenis add 4% sain lax. outside North 
AmrrKa add iS handling VISA and MasterCard 
orders call 319'37M197. 

Call us with VISA Of MasterCard orders; or send 
SUiW check payable to Arsons Iwhnology. 




6925 Surrey Dnve NE 
S Cedar RapKfs. Iwra 52402 

*319/373-0197 


MAKES YOUR PC/XT 
RUN FASTER THAN 


* 310 “^ 


FEATURES 

• HIGH PERFORMANCE/FULL 
COMPATIBILITY 

• 80286 PROCESSOR/CLOCK 
SPEE0/FULL8MHZ 

. HARDWARE SWITCHABLE 8088 
REMAINS IN SYSTEM FOR 
FULL COMPATIBILITY 

• HARDWARE SWITCHABLE 
CACHE-DISABLE 

• 80287 GOLD SOCKET AT 5/8 MHZ 

• 8K HIGH SPEED CACHE MEMORY 

Dealer inquiry Invited 
For Further Information 

^ Call (61 7) 875-791 2 

BESTCOMP 
INTERNATIONAL 
CORP. 

12 WILDWOOD TERRACE 
FRAMINGHAM. MA 01701 
TELEX: 928116 ICHIBAN 
FAX: 1617)881 3903 sxmc/visa 

riRl^fc 570 OS KI-AD4.K Sf.RS K> CXHD 


ACCOUNTING 


LOAN CALCULATION PLUS! $69 

The #1 Loan Calculation & Print Software Pkg. 
Solves virtually every loan calc.. Amorts, Irreg 
Amofts. Present/Future Value. Rule of 78th Pay- 
off & Rebate Calcs. IRS interest & more! Works 
on all MS/PC-OOS machines w/128k min. Join 
(he thousands of users who find LOAN SHARK 
indispensable. 

LOAN SHARK '• Easley Miaosyslems. Inc. 

234 North D Street 

San Bernardino. CA 92401 

(714)381-3379 

MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
nancial and managerial reporting requirnnents 
of not-for-profit and governmental organiza- 
tions. The System features multiple fund and 
fiscal years, user-defined reports and six levels 
of account coding. Modules offered: G/L. A/P. A/ 
R. Payroll. Encumbrance. Expenditure Budget. 
Revenue Budget and LohJS/IBase Inierface. MIP 
FAS is available lor IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 
505 East Huntland Dr. Suite 340 
Austin, Texas 78752 
(512)454-5004 1-800-MlP-FUND 


ACCOUNTING 


NCS FUND ACCOUNTING 

Powerful fund acet'g software lor local govts, 
schools, and other non-profil entities. System is 
customized to user needs. Modules; GL. AP. AR. 
Encumbrance, Budgets. J-Entry. Chkwrt'g. User- 
Designable Reports. Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM family of micros and compatibles. 


NATIONAL 

COMPUTER 

SYSTEMS 




NATIONAL COMPUTER SYSTEMS. INC. 

PO. Box 9365 
Minneapolis. MN 55440 
300-328-6172/612-830-7652 

CPA'S CLIENT WRITE-UP $250 

Now a low cost, proven system featuring com- 
plete general led^r with flexible report formats, 
statement of change, job cost and optional 
Lotus/dBase interlace. After-the-fact payroll 
provides earnings records, slate u/c. 941 s. W- 
2's and 1099's. Runs on all IBM PC/XT/AT and 
compatibles with 256K. $250 complete-includ- 
ing printed manual. 14 day Free Trial. 

HOWELL ASSOCIATES 
4545 Bissonnet Suite 286 
Bellaire. Texas 77401 
713-661-6652 

dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER 'ACCTS PAYABLE 

•dINVOICER & A/R ’SALES ANALYSIS 

•SERVICE BiaiNG ’ORDER ENTRY 

•JOB COSTING *J08 ESTIMATING 

•PURCHORO/INVENTORY ’PAYROU 

$99 ea-i s&h w/dBASE 2, 3 or 3+ Source Code 

dATAMAR SYSTEMS 

6009-P Convoy Court 

San Diego. CA 92111 

Visa-M/C-AMEX-Check-COO 

(619)278-8222 

MAINSTREAM ACCOUNTING 

The most innovative fully integrated accounting 
system in today's market. Information entered 
once will automatically pass to alt necessary files. 
A/P. A/R and G/L. With the capacity to handle 
Jot) Cost. Payroll and Inventory Mainstream 
Accounting, a better way lor you and your busi- 
ness. Compal with all MS/boS operated ma- 
chines Intro, oflet only $99 
DESERT RESEARCH CORPORATION 
95(X) I Avenue. Suite 204 
Hesperia. CA 92345 
(619)948-2293 

PC-FUND 

The leading fund accounting system for local 
govts and non-profll organizations. Modules in- 
ciude General Ledger. Accounts Payable, En- 
cumbrance, Obligation Tracking. Accounts 
Receivable. Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts. PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE, INC. 

P.O. Box 773028 
Steamboat Springs, CO 80477 
800-551-4458(303)879-5770 
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YOUK AD CALL 212 503-5115. 



SOtTWARE/ 
ACCOUNTING- 
BUSINESS TIME 
MANAGEMENT 


CPA Review Pass/Relund 

Yo(j Pass Of We Pay! Ow 2,100 computer inter- 
aclive multiple choice & essay/proPlems Call for 
details on the progressive way to study. Also Di- 
agnostics lor CMA. CPI\. CIA Exams. Personnel 
Evaluator IBM PC. XT, AT. or compatibles. Indi- 
vidual. Office. College Packages Available. 

AM EXP. Master Card. Visa Accepted 



MkraMBh MK RO MAniffd Mudv Hf<p 

MicroMash 
PO Box 6512 
Huntsville. TX 77340 
(800)241-9700. In TX (409) 295-1597 

ACCOUNTING KIT $79.95 

Peanuts & Caviar is a kit designed to introduce 
the principals accounbng and bookkeeping to 
non-accountants. It includes a resetable gen- 
eral ledger software package free The kit con- 
sists of a 300 page book, worksheets. homework, 
homework analysis and 6L software The soft- 
ware generates detailed reports, trial balance, 
income statement and balance sheet. IBM or 
compatible Used in curriculums by Platt Col- 
lege, Denver Public Schools, etc. $^.95. 
Uarn-Ed Software 
8400 E.ILIFF Suite 11 
Denver. CO 80231 
1-800-621-8385 ext 736 


Save Legal Fees By Using 
LegotEase'* 

legalEase" iso simple, reody-to-use 
business ond legol forms system for 
IBM* PC's with over 150 time-tested 
models for contracts, ogreements, 
looses, notices and binding business 
forms. Edit with PC Writ^ WordStor* 
MultiMate' or ony other standard 
word processing software. legalEase" 
is menu driven and wos written for 
non-lawyers by o respected Boston 
attorney, Richard H. Gens. 
NFW/The Real EstateondCorpo- 
rate Modules of LegalEase' The 
Real Estote Module comes com- 
plete with o wide range of Real 
Estate forms. The Corporate Module 
contains oL the bosic legal forms for 
corporate meetings. 

Soon to Follow! The High Tech 
Module of LegolEoseT 
legolEase; $129.95 (odd $7,50 p&h|. 
Both ihe Real Estote Module orrd the 
Corporoie Module: $99.95ea. (odd 
S7.50p&h). Any combirwtion ol pock- 
ages: toke $10.00 off eoch package 
(oddSIO.OC p&h). 

1-800-628-2828 Ext. 706 

I.e^lRa.sp 

HD6 Software, Iik. 

54 Whrtney Street. Sherborn, M A 01770 
For faster service, call us at (6 1 7) 65 1 - 1 88 1 
CIKCLh !W6<)N KhAPhK ShRVK>. fAHI) 


BUSINESS 


BUSINESS OFFICE AUTOMATION! 

WITH Aashti^j Tate PRODUCTS AND . . . 

SPECIALIZED ATTORNEY. OFFICE MANAGEMENT. REAL ESTATE. TIME & BILLING. 
ACCOUNTING, CUSTOM- GENERAL RETAIL OR WHOLESALE OFFICE PACKS. 
VARIOUS OFFICE PACKS PRICED FROM $995.00 TO $2875.00. 
RESELLER DISCOUNTS BUSINESS PACK ' 1 (800) 624-2232, EXTENSION 777 

REGIONAL DEALSHtPS AVAILABLE 24 HOURS 

CIRaL Jl.t t»N RKAPtR SbKVICI; CARD 


^timeslips^ 


POP-UP TIME & BILUNG SOFTWARE 
$99.95 

"Jewel of a Billing Program" 

—INFOWORLD. RATED 9.3. Nov. 3/86 Issue 

T1M€SUPS LETS YOU... 

• ITack time like a "stopwatch" • Produce custom business and 

• Batch enter time/expense data financial reports 

• Over 5,000 professi^ai bill formats • Export to spreadsheets and 

with aged receivables, flat fee databases 

and more • Ifack retainer/trust account 

Call (800) 22S-5669 to order. 

For rush service/more information, call (617)468-7358. 
Add$7s/h. Not copy protected. 30-day money back guarantee. 


: NORTH €DG€ 

^ SOFTUJfWCOflR 


POBox 286 
Hamilton. MA 01936 

nRn.L STK ON RLAObR ShRVICfc CARO 


Th, long-awailrd. compinc btisinoM 
Iravel expense syMem is herd ICseasy 
10 use! An udminislrative person can 
mainiain ihe data, oreven the reluming 
traveler cun enier it 

* Keeps deiuil travel infomuiion. 

* Pnnis expense siaiemenis. 

* Pnnis checks and rr^isicrs 

* RnKYsses permuneni & icmporary 
advances 

IBM PC/XT/AT & Compatibles. 

Imro Pnee $195.00 .V) Day Money- 
Back Guarantee 

The Busukss Travel tvpense Svsiem 
PO. Box 4261 
Greenwich. CT (XHT.MI 
203-531-0288 

CIRCLf. m ON Rl- AUbK SkRVICh CARO 


PC BUSINESS SOFTWARE 

Payroll on Piece Rate; 

Job Cost; Inventory: 

Time & Material Billing: 

Purchase Orders. 

Accounting & mae: 

As Low As $175, 

ABC IS AFFORDABLE 

Executive Data Systems 

(800)367-6081 

(713)437-8913 


LEGAL HELP- ON A DISK! 

MICROLAWYER' FORMS are templates lor rrxist 
common legal forms. Includes complete de- 
tailed instructions. Three versions with over 40 
forms each Examples 

• Business: consulting, leases, partnerships 

• Corporate: articles, bylaws, meetings. 

• Personal wills, loans, marital agreements. 
$49 95 ea . $69 95 for 2. $124.95 lor all 3. $3.50 
S&H. Speafy computer, word processor 
Computer Systems Integraton. Inc. 
P0.Box281l3Sla #l6.Dept P 
Lakewood. CO 80228 

(303)986-3102 


VERTICAL MARKETS GALORE! 

Full Legal & Acc't Systems, MIg AR-AP-GL-I-P. 

Room/Eqmt/Patient Scheduling, Fnancial/Stat 
Video Stores. Rent-Alls, POSS/OE. Mum Water 
Billing. Jewelry, Gas Stations. Farms. Hotels, 

Subdiv. Cash Flow Anal, Vehicle Main.. Arrange 
Agenda. Stock/Options Anal., Bibliographic Mgr 
S15/demo/ca(alog-on-disk-$4. 30 day 

guarantee MAX PROFITS WITH LINOO* 

Bear V^ical Strategies (inci Bear Software) Join the thousands already using a UNDO op- 
Subsidiary of The SourceView Corporation timizer on business planning problems. Quickly 

PO. Box 578-A generate a Maximum Profit/Minimum C(Kt Plan 

Concord, CA 94520 vnthoneof Ihe following 

(415) 680-0202. (800) 662-2860-orders only. * LINDO— for Linear, General Integer and Quad- 

ratic Optimizaiton 

* GINO— for Nonlinear Optimization 

TRANSPORTATION ROUTE *VIW— adds Optimization to Spreadsheets 

TPR088— A powerful interactive system for LINDO Systems. Ire 

finding routes on transportation networks. Net PO Box 148231, Oepl. P 

works may have up to 512 nodes and 16.384 Chicago, IL .. 

links. Includes procedures for finding the short- - (312) 871-2524 

est path between two points, sequences of up to 

50 stops, finds minimum spanning tree, times fypfn^f I FnrPR 

or distances between all points. Menu-driven, CArcN»t LCUbcn . . , , 

jiaplKcs DisDlay. S leatures simibr to IP88. Req, 0'^ and paymmis lof tax lime 

mix.l»9,apl,K:s$99«/80e7snppod.uS 

nuKle US road nelwofk VISA/MP * ^ ^ delated repofis Compretiereive on. 

TOB ^ products. INC Holds 1200 expense pay- 

Alexandria, VA 22309 f provides edit- 

A 4 Q.Si 4 f;Q mg, deletion, automatic sequencing Well 

reviewed, very easy to use. $49 95. Visa/MC/ 
AmEx, tree shipping. 

MANHATTAN SOFTWARE 
PO. Box 148 

Peterborough. NH 03458 
800-432-5656 orders 603-924-9998 info. 


PLANS n TOTALS’- 

The Journal of Corporate Computing said "for 
all aspects of business planning, budgeting, 
forecasting, manpower. P&L, operational anal- 
ysis. financial analysis, and slalemenls-includ- 
ing variances, for up to 5 years. If your budget 
allows only 1 software purchase Ihis year P&T 
should be it." The book of IBM software said 
‘Ease of use A’, value tor Ihe money A', overall 
rating A' Management Accounting said 'many 
benefits for every business, truly an outstanding 
value." On Line Today said 'provides sophisb- 
cation other wise out of the reach of cost enter- 
prises.* Over 100 built-in reports. Only $99 
(factory direct 50% discount) Credit Car^ 12 
month money back guarantee 
Resource N Corporation 
721 Lowell Street 
Carlisle. Ma 01741 
617-264-4450 


BUSINESS TIME 
MANAGEMENT 

•••DATEBOOK $89.95 
‘APPOINTMENT SCHEDULER* 

Ideal for Professionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals. Searches tor openings within speafied days 
and lime. Supports 20 different schedules. Prints 
daily appis. IBM/XT/AT compatible (w/hard 
disk) $89.95 $4 s/h; Chk/Visa/MC: MO add 
tax. 

••• EXECUTIVE COMPUTER SYSTEMS *** 
***• 1571 FenparkOrive**** 

***** Fenton, MO 63026 ***** 

(314)343-5757 
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SOFTWARE/ 
BUSINESS TIME 
MANAGEMENT- 
DESK TOP 
PUBLISHING 


BUSINESS TIMF. COMMUNICATIONS DATA ENTRY 

MANAGEMENT 


Attention Bulletin Board Sysops ! 

FoReM is THE MOST POWERFUL BBS 
you can run on any personal computer ! 

II thafs not reason enough to be running your BBS 
on FoReM ST/PC 1.10, here are 4 more reasons: 

1) New Lower Price ol $59.95 + $4 s/h 

2) FREE updates via our BBS (617-620-0903) 

3) We implement over 90% oi all suggested leatures 

4) Features I Features I Features I 

Online Graphics. 64 Sigs 400 download categories 
Numerous selectable options US Robotics’ HST 9600 bps support 
5 tile transter protocols including; Ymodem Batch and Kermit 
The largest command set ol ANY BBS, Online Help 

To Order Call 61 7-626-1 388 

Visa/MC/COD Accepted 
Commnet Systems 

24 Randy Road, Framingham, MA 01701 

CIRCLE >H8 UN READER SERVICE CARD 


TIME MANAGEMENT SYSTEM 

■PnmeTime cflcctively weaves together a col- 
lection of tools into an extremely useful and 
powerful tvne management resource. PiimeTme 
works, and its worth every nickel (InfoWorld 6/ 
25/66) Runs on IBM or compatibles in resident 
or stand alone mode. 30 day money-back-guar- 
antee. Not copy protected $99 95 

Prime 

Time., 

WISEWARE.INC. 

3176 Pullman St #106 
Costa Mesa. CA 92626 
(714) 556-6523 Ext. 102 


TIMEZONE” 

When phone work IS long distance you need more 
than one clock on the wail Timezone pops-up 
24 world time meridians on your IBM compati- 
ble screen, with cities or labeis Hayes compat- 
t)le keytxard dial, auto redial. COM 1 &2; $14 95: 
Txnez^ 16# dRectory: $24.95: T»nezone364# 
directory: $34.95: Not copy protected. $3 S&H. 
Check. MO 

Papfic Speech Systems 
PO Box 31313 
Seattle. WA 98103 
206-526-1400 9-2 PST 


PHONE AND TIME MANAGER 

PROOEX Phone & Time Management System 
lor ANYONE with a Phone & PCI Instantly locate 
names & phone numbers Auto-dial. Record 
notes of conversations, log calls, create tickler 
Hies, maintain to-do lists, many more features 
Essential lor salespeople & professionals 
Memory resident. $69.95 (VISA/MC). 

Prodex Development Company 
5616 East Greenlake Way North 
Seattle. WA 98103 
(206)527-2898 

CALENDAR PLUS 2 (VERSION 3) 

A time management system that displays activ- 
ities in block calendar: prints calendar tor selec- 
tive range ol activities, limes, personnel or 
locations Print calendar extracts in tabular lists: 
merges separately maintained calendars Much 
more PC-(X)S/MS-[)0S VERSION 128K. any 
printer $249 00 
TIME PLANNERS INC. 

PO. Box 400 
Tyrone. Georgia 30290 
404-487-9355 


CONSTRUCTION 

CONSTRUaiON MANAGEMENT 

Affordable, understandable software for build- 
ers Job cost, billing lime and materials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints checks, 
statements, bids. 30 -t reports. Clear manual & 
help windows, backed by our professional phone 
support staff. $795. 

YAflOl SYSTEMS. INC 
3324 State Street. Suite * *0' 

Santa Barbara. CA 93105 
(805)687-4245 


DATA BASE 

ROOTS II FOR GENEALOGY 

Organize your family tree and prmt camera-ready 
family books containing charts, text and in- 
dexes. Store, retrieve and display I.OOO'sof family 
facts with biographical sketches and source 
documentation Lightning-fast searches and 
sorts 250 page manual Satisfaction guaran- 
teed Write tor free brxhure $195 (e CA tax). 
COMMSOfT 

2257 Old Middlefield Way. SleA 
Mountain View. CA 94043 
415-967-1900 


DATA ENTRY 

VDE— Viking Data Entry 
The premier data entry system. Full-featured 
to r^ace key punch & keydisks Full screen 
■FORMS,' double-key verify, wide variety of op- 
tions. crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-^. Also 
tor mints 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Drive. Suite 816 
Tulsa. Oklahoma 74105 
(918)745-6550 


RODE/PC DATA ENTRY SYSTEM 

Top-rated PC data entry software. Fastest and 
easiest to use Extensive features to meet every 
data entry requirement Stand alone and LAN 
versions High-speed data entry keyboard avail- 
able Demo version includes all programs and 
dxumentalion: $40 ($5 shipping. CA add tax) 
creditable to full version for 30 days 
DPX.INC 

20823 Stevens Creek Blvd , C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


KEYENTRYlir 

Whether just starting, x replacing keypuxhes. 
3741 s X dedicated systems ... You won't see the 
tuH potential of PC-based data entry until you 
see KeyEntry III, fAe xemix data entry system 
for PCs $395 to $895 version/quanlity depen- 
dent Complete Evaluation Package )ust $42.50 
delivered To xder. x tx informatKin. call now 
SOUTHERN COMPUTER SYSTEMS. INC. 

2732 Seventh /Wenue South 
Birmingham, AL 35233 
(800) 533-6879 X (205) 251-2985 



DATA ENTRY EMULATOR 

You will not find any PC Data Entry System— 
FASTER. EASIER to use. X LOADED with more 
USABLE features Distnbution Worldwide. The 
EMULATOR wi meet your Data &Ttry needs-OR- 
return it with no obligation PC x DE style key- 
board. Fully menu driven. Price $3^ X DAY 
FREE TRIAL Also avail lxlBMS34/36 



COMPUTER KEYES 
21929 Makah Road 
Woodway. WA 96020 
(206)776-6443 


DESKTOP 

PUBLISHING 

LaserJet Setup Program - $49.95 

LJ SET-UP is a memory resident utility fx HP 
LaserJet and LaserJet-^ x>ntxs. Seixt car- 
tridge and soft fonts. Set lines, margins, copies, 
paper, and other options Download soft fonts 
and macros Pop-up menus display options 
minimizing yox need tx the prmtx manual. IBM 
PC/XT/AT and true compatibles. 

Management Information Software 
PO. Box 979 

Mercer Island. Washingtx 98IJ40 
(206)232-5626 

*Low-Cost LASER Printing* 

Print impxtant ideas by modem on our LASER 
pnni system. TRY IT NOW! Dial (312) 929-9446. 
24hr auto-answer computers process your data 
and we send output dirxtiy to you x lo your 
client. Just $.50 per Page! Select up to 10 di. 
fonts' 

• REPORTS •TRANSPARENCIES 

• NEWSLETTERS •RESUMES 

Management Data Systems, Inc. 

PO 60x81229 

Chicago. IL 60681 
***(312)549-3058*“ 


TO PLACE YOUR AD IN 
PC Magazine 
Classified Marketplace 
Call (212) 503-5115 

s 
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SOFTWARE/ 
DESK TOP 
PUBLISHING- 
DEVELOPMENT 
TOOLS 


DESKTOP PUBLISHING 


•TO POSTSCRIPT FROM DOS* * 

‘ How to Run PostScfipl Laser Printers from 

DOS ‘ No other software is neeaed. use DOS 

C9pv con command and send sira gh( (o a 
LaserWriter. 32 sample programs, e/ery line 
documenled. every program illustrated. Hard- 
ware setup details Communication and mode 
files. Disk and Book S24.95 
LaserSott Press 
P.O.Box 3043 
Oeveland.TN 37311 

LaserJet Unlimited book 

’A big plus lor anyone with a HP-LaserJef* 
Jc^n 0\^k. 'A fantastic resource lor any laser 
printer owner* -PC Publishing 'Demystifies the 
popular printer' -Los Angeles Times 228 pages 
45 illustrations $24.95 plus S3.50 s/h. CA Res 
add 6.5% lax Check/Vsa/MC accepted. Money 
back guarantee 
PEACHPIT PRESS 
2127WoolseySt. 

Berkeley. CA 94705 
(415)843-6614 


HIGH-TECH TYPESETTING 

Transmit your lext toll-free, error-free via mo- 
dem to your fully automated typesetting sys- 
tem $2 per thousand characters, $5 minimum. 
Same-day servce. 200-typefaces, sizes up to 72 
point. Send $20ppd. for our 200 page guide- 
book. or caH toil-free & use your MCA^isa/.AmEx. 
Intergraphics 
106A South Columbus St. 

Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 

HYPHENATOR 

Dictionary based hyphenation program for use 
with Fontasy and desktop publishing packages. 
Embeds 'soft' (discretionary) hyphens into any 
ascii document. User-definable hyphen code. 
Batch or interactive modes. User modifiable dic- 
tionary. Great tor justified and columnar text, 
newsletters, etc Only $35.00! 

PEGASUS ENGINEERING 
24431 Island Ave 
Carson. California 90745 
(213)835-4566 


DEVELOPMENT 

TOOLS 


BRIOGEWORKS! FOR 1-2-3 

Bridge the gap between Lotus 1-2-3 and your 
BASIC. Turbo Pascal, dBASE, commurications 
or other applications. READ data from and WRITE 
directly into 1-2-3 worksheet files No PRN or OIF 
files No file retrieve Not copy protected. Inte- 
grate into your applications without royalty. For 
Lotus 1-2-3 and symphony on the IBM-PC/AT/ 
COMP $59.95 
(^eyMatter International 
PO Box 1083 
Setauket. NY 11733 
516-689-7682 


Automatic 
DeskTo|) Publishing 


PowerText 

Formatter 

Automatic text and page 
layout for DeskTop Publish- 
ing. Typeset ads, books, con- 
tracts, scripts, newsletters, 
manuals, form letters, etc. 
with a LaserJet, your Wl* pro- 
gram, and PowerText. Set 
your strategy, then publish 
without constructing each 
page. Hyphenates, justifies, 
puis text in columns, numbers 
paragraphs, produces con- 
tents and index - all with 
simple commands. Include 
pictures with our separate 
PowerText Graphics Module. 
For PC/MS-DOS willi 256K. 

Beaman Porter, Inc. 

417 Halstead Avc 
Harrison, NY 10528 
(‘>14) 835-3156 
(800) 431-0007 

$89.95 each $5 shipping 

Okn-I-. .'R.' <1% RI.AIH.K St:RVK>- 1 ARI) 


DEVELOPMENT 

TOOLS 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM, 
ver 2. Builds comolete, working applications. You 
give it spec's, it writes error-lree code. 

• Indexed Data Bases • Multiple Screens 

• Context Sensitive • Memixy-mapped 

Help Video 

• Global Search • Full Keyboard Supt 

Easy to Use Price $150.00 Vtsa/MC. Ck. MO 
AEF.INC. 

RO. Box 928 

Katy, TX 77492-0928 

713-391-8570 

Smart System Services... 

THE Smart System protect file and application 
developm^t tor^. An extensive library of stan- 
dardized calls and utilities User 1/0. menu gen- 
eration. database, looki^, report, and transaction 
handling Includes the PROJECT WRITER utility 
(you answer the questions, it generates the 
source code tor your Smal protect files) Call our 
order line today!! S89 Cneck M/C or Visa ... 
(602)926-7454 

Amalon Industries Inc 

725 W. Commerce 3-C 

Gilbert Arizona 85234 


DEVELOPMENT 

TOOLS 


FORTRAN DEVELOPERS 

Essentials for docurr>enting and debugging large 
FORTRAN programs 'DOCUMENT'er: Pre- 
pares X-reterences and symbol tables for an 
ENTIRE program with ALL routine, COMMON..™ 
definitions ► ALL uses 'DIAGRAM'er draws 
clear diagram(s) of complex code and data 
structures or your code. Interactive - many dis- 
play options Needs only existing source. MAP. 
and library tiles. All compilers supported. Both 
$128.75 

* IMPURE 

ENGINEERING 

Ray Strong, (415)788-4611 
IMPULSE Engineering 
PO. Box 3540 

San Francisco, CA 94119-3540 

CUT DEBUGGING FRUSTRATION 

T-OebugPLUS. a new run time symbolic debug- 
ger for Turbo Pascal, allows programmers (o: 

* examine and change variables, 
w trace and set breakpoints, 

* view source code while debugging 

It cuts debugging frustration and enables pro- 
grammers (0 find and fix bugs taster and easier 
than ever before. 

T -DebugPLUS is only $60. and is complete with 
source code, reference card, and an 80 page 
printed manual. It requires Turbo Pascal 3.0 and 
256K memory IBM compatible Charge card or- 
ders toll-free at 800-538-8157 x830. 800-672- 
3470 ext. 830 in CA See ads in Byte or PCTech 
or call 408-438-8608 for more into. 



Turbo Power Software 
3109 Scotts Valley Dr. Suite 122 
Scotts Valley, CA 95066 

TURBO FORMS 

Bultet-Proot user data entry. Unlimited charac- 
ter & field level data verification. Create & edit 
forms for data entry & display w/o recompiling 
source code. F exible formatting w/graphics. 
windows, colors & display aRnbutes. IBM PC & 
compatibles OneofPCA^SGazines' 14 hiot Turbo 
Ulilities . $39.95 incl.S&H MCmSAOT 
great LAKES SOFTWARE SYSTEMS. INC. 
2510 Capital Ave SW Suite 203 
Battle Creek. Ml 49015 
(616)962-2017 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


BASIC 
PROGRAMMERS 

Memoiy — Resident BASIC 

Stay-Res lets you pop up compiled BASIC pro- 
grams Select your hoi key or pop them up with 
aPOKE AutomaticsereensM/restore AMour 
EMS/ disk module (for DOS 3 4-) and pro- 
grams use only 7K of DOS memory • the rest is 
stored in ExpaMed Memory or disk Stay-Res In- 
cludes a true SHELL facility allowing you to 
SHELL ANY PROGRAM . even other BASIC prO' 
grams, before or instead of becoming memory' 
resident. Requires IBM or Microsoft compiler 
(Q62 requires DOS 3 -4 ). Only »S Add SSO tor 
EMS/diskmoduie 

MACH 2 Turbocharges BASIC 

Use our assembler subrouixies to bot^ program 
speed many times Instant screen displays and 
pop-up windows when compiled NoMKItmrt- 
use all avail. DOS memory for stnngs I numbers 
Store, search, sort strings at assembler speed. 
Controlled input routne uses standard edit keys 
& ignores A^firk. Print using ter numbers up 
to € txnes faster than BASIC. Read & wnte files 
fast as DOS Much, much more Assembler 
source code available Only S75. 

Know Thy PC 

With Peeks n Pokes you can read & change 
system configuration from your program Read 
CMOS chip on AT. Unprotect IBM (6W-BASIC 
pgms saved with ip ' opoon. Plug characters into 
k'board buffer Read (change k'toard status. 
Read printer status - no more bmeouts. Use 
4 printers as LPTI . Swap pnmers. monrtors. COM 
ports Readmonitor/COM status Booisystem 
3 ways from BASIC Oisabie'C Find ntore 
Peeks & Pokes Much, much more All BASIC & 
most assembler source code included Only$45 

Indispensable Ulllllles 

The Inside Track lets you load and execute large 
EXE files taster than DOS. DOS / BIOS callsA in- 
terrupts from BASIC. Limit memory used by com- 
piled programs to elimmaie Command.com re- 
load . Copy protect a diskette Boot system 3 ways 
from DOS Memory map * summary of most 
common BIOS calls, inducing EGA. Control 
k'board state - force Caps Lock, Num Lock • 
disable^C.'‘Brk and Ctrl-Alt-Del. Program tips 
Much, much more All source code nduded. 
OnlySBS. 

Money-Back Guarantee 

CaH tor details on M-day money-bKk perform- 
ance guarantee. Our software is not copy pro- 
tected No royalties when you use our sub- 
roubnes to compiled programs. CompabMe with 
IBM / GW -BASIC. QuickBASIC 1 & 2. BASCOM 1 
& 2. MS S36. System Requirements. 

• IBM PC. XT. AT or compabbie 

• DOS2-f (Stay-Res EMS/ ask reqjiresS-f ). 

• Stay-Res with QuickBASIC 2 needs DOS 3 -f. 

Order Now 800-922-3383 

We welcome VISA / MC COD m US only - add S3. 
Shipping: US$3/order Canada - $S for 1 or 2 
pkgs. Add S2 each addfl Elsewhere • $18 tor t 
or 2 pkgs. Add S7 each addll In Georgia add tax 
and call 404-973-9272. Stay-Res / Mach 2 demo 
available - sertd S5 check Refunded on direct 
purchase. 

MicroHelp, Inc. 

2220 Carlyle Drive 
Mariena GA 30062 

t lKtT.1- R| AllhK SJ -TMCkL ARt) 
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DEVELOPMENT TOOLS 


EDUCATION ENGINEERING 


QuickBASIC just got quicker with 

^^^MQuickPak 

QuickPak is a superb collection of enhancements, subroutines, and 
instructional material designed to help you get the most out of pro- 
gramming in BASIC. 

■ Powerful assembly language routines to give your programs more 
speed, more power, ar^ full access to DOS and BIOS services. 

SORT all or part of a string array with or>e command! Complete 
windowirtf capability — display help screens instantly, overlay 
text. FIND any string or sub-string within an entire array regard- 
less of capitalization — accepts wildcards. READ directories into 
your programs from any drive or 
path. R^D/WRITE disk sectors 
— create your own DOS utilities! 

MANY, many more programs 
included. 

■ Professlcmally written QuickBASIC 
routines and functions. 

Powerful input routines for text, 
dates, and numbers. Menus, 
scroll bars, date/time functions, 
and much more. 

■ The Assembly Tutor ~ a complete 

guide to learning assembly lar^guage " / 

rrom a BASIC perspective. \jeamiKy» to 
create your own routines and extensions. 

■ Tips and Tricks book — packed vrith 
clever ideas and techniques to help 
you be a better programmer. 

You get all this, all of the source code 
for every program included, and a 
thirty-day money back guarantee for 
only S69.00. 

No royalties are required for using any 
of the QuickPak routines in your pro- 
grams. Not copy protected, of course. 


; CRESCENT SOFTWARE 

64 Fort Point Street. East Norwalk. CT 06855 
1 (203) 846-2500 lIHdi. .77I.SK1 MHK ■.IJ.VII I.t .KD 

OxMk iRMn (^kBASIC or BASCOM DOS 70 w tl<|ll.r V>u. M/C. C 0 0 . or checks KcepleO. 





Tuits Pncal Proonmmatt: 
1S MINUTES = 200 HOURSI 
with mw turboMAQIC 
code gentnlor. 

Inpul forms and fwip windows up to 66 lines 
long Scfonmg witl>in framed windows Pop- 
up menus Pul down menu systems And 
mvch more' 

Read wnai proiessonais say Fast automate 
uodatexi of dependent fields adds flair to your 
mput screens lurtxiMAGiC will pe a piess 
■ng lor programmers wno would ratner nol 
write tt>e user mterfKe for every program 
Neil RuDeniimg PC Maga/me 24 Fed d7 
Order your mage today' Just S99 Cal 
B00 22S-3165 Money Bach Guarantee Fie 
Quues 256K IBM PC compatible 


% 


SophiettcatM Sodwart lac. 

6586 010 Shell Road 
Mobile Ai 36606 
205342 7026 


CUtCLfe 5»-l ON RfcA WJl StRVICfe CARD 


TO PLACE YOUR 
AD IN 

PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


EDUCATION 


ALGEBRAS QUIZ MASTER- 

AlgetiraMaster'* solves any equalxm, gives lull 
explanation step-by-step. You supply the equa- 
tion. or get randomly generated equations (or 6 
difficulty levels. QuizMaster" does customsed 
quiz databases, allowing random or topical 
quizzes. Add/delele/sort queslionbase $99 ea. 
or buy both-$149.95! X day guarantee. 
Executive Mastery Software Corporation 
Subsidiary of The SourceView Corporation 
P0.BOX578-A 
Concord. CA 94520 

(415) 680-0202; (800) 682-2860-orders only. 


GRADE WEEK VACATION! 

Average and print out your grades with the fast, 
easy-to-use IDS (^RADEBOOK program. New 
version this year. Contains many advanced fea- 
tures. Not copy protected in use by teachers 
coast to coast Only $49 ppd. District or school 
rales as low as $1 per teacher. Send tor free ht- 
erature VtSAorMC 
AElUSCORP.Dept. GB 
PO Box 700457 
San Jose. CA 95170 
(408)257-0658 

GET A S THE EASY WAY 

STUCfYMATE. a fast. fun. efftcieni way to get A’s 
in foreign language. English vocab. science, 
history, etc. QwcMy & easily enter your school 
work & STUDYMATE tests you, shows percent 
correct, and retests you on questions answered 
inconectly. Foreign language accents. Saves 
work lor later review. IBM & compatibles. Apple 
lk:,llGS.Ile(128K) Pficc$24 95 

Jackson Software 
Box 9101 

Wmnetka. II 60093 

Toll tree 800-247-8060 ext. 50 Yisa/MC/check 


ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
ing/saentific 2-0 & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional. Choice of formats: tabular/line, 
contour, bar, pie. 3-0 wire frame & much morel 
0MNIPL0T(S)$195. OMNIPLOT(P), both $295. 
MICROCOMPATIBLES 
XI Prelude Dme 
Sliver Spring. MO 20901 
(301)593-0683 

STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs for 
structural analysis and design of BEAMS. COL- 
UMNS. TRUSSES and FRAMES of any material 
Easily mastered programs result in dramatic time 
savings while producing eioent, accurate de- 
signs Specify PC, XT or AT and send $25 tor 
demonstration diskette to: 

C-Squared B-Squared Software Design. Inc. 
763 27th Avenue Dept A-2 
San Piancisco. CA 94121 
415/75M337 


SIMULATION 

GPSS/PC is a full-power version of 6PSS. the 
most popular mainframe simulation language 
Speaflcally designed tor interactive use on to- 
day’s high-speed microprocessors, it is loaded 
with features such as interactive graphics and 
animation. Using GPSS/PC. you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 
PO. B0X171/B 
Stow. MA 01775 

80O-223-14X/617-897-5662Ext. 316 


SCIENTIFIC PLOTTING PK6 

F-CURVE IS Ihe plotting package for engineers 
and scientists A lew of F-CURVE's features; plot 
data, smooth curve through data, or regression 
curves (imear or nonlinear). Draw liner, log. in- 
verse. or power axis. Label plot. Place labels 
anywhere on plot. For MS-DOS and HP plotters. 
$49.95 VISA/MC/check 
LEDS Publishing Co.. Inc. 

PO Box 12847 

Research Triangle Park. NO 27709 
(919)477-XX 

ARCHITECTS AND ENGINEERS 

The AEMAS system is designed tor Architects. 
Engineers & other firms where monitoring proj- 
ect costs is requred Modules include; Job Cost. 
Payroll, A/R A/R & General Ledger. AEMAS is 
fully mlegrafed. includes automatic invoicing & 
ties-in to nxist spreadsheet & WP programs. 
Multi-ierminals available. 

DATA-BASICS.INC. 

11000 Cedar Road. Suite 110 
Cleveland. OK 44106 
(216)721-3400 

FLOW PROBLEMS MADE EASY 

Fast menus allow unrelated units to be input 
without prior conversion. FLUIOTOOLS accepts 
any mix of units, calculates P. 0. L. Q. or Vise, in 
units selected. User can Add & save additional 
units Easy to learn & use. Darcy. Blasius equa- 
tions 70K. IBM PC & compatibles ^.95 free 
S&H. X day money back guarantee. 

Neal Sotutxms 
XISMurrayhiURd. 

Charlotte. N.C. 28210 
(704)525-5985 


ENTERTAINMENT/ 

GAMES 


SOLARSIM 

Dynamic 3-0 graphic simulation of our solar 
system Simulates planets. 2X asteroids arxl 
comets (inc. Hatley’s). 800 stars and the con- 
stellabons. View heav^ bodies from any place, 
time, and date. Track com^. learn stellar nav- 
igation and constellations. X pg man. 128K PC/ 
K/AT. DOS 2*. gaphics. AlsoZ-tX. TIPC $29.95 
+ $2s/h 

INTERSTEL For CC orders: 

PO BOX 57825 (800)622-4070 

Webster. TX (800) 942-7317 (ILL) 

77598 


MASTERING BLACKJACK 

Makes it easy to learn to play winning Blackjack. 
Now you can learn card counting and all the 
proper plays. Use up to 6 decks of cards k) prac- 
tice with 1 to 7 players Makes it simple to test 
all your ideas and strategies. For ail IBM PC/XT / 
ATs and compatibles. Color/Graphics not 
needed. $34.95. 

RGS Software 
P.O.Box 8895 
Ft.CoUins.C0 80525 
(X3) 482-5365 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-51 15.. 


SOFTWARE/ 

ENTERTAINMENT/ 

GAMHS- 

FINANCIAL 


ENTERTAINMENT/ 

GAMES 


PC/VEGAS II 

Pofcer. Biackiack. Roulette. Keno. Slots— $26 

Above plus Baccarat and Craps— $39. Exact 

Vegas simulation, includes Help, best bel/odds 

windows Cross-game scoring Graphics not 

mandatory. Color or Mono MS/PC DOS, 128K 

C Source available, ask Add $2 tor shipping/CA 

ffts- add lax 

D&H BEAR SOFTWARE 

PO. Box 10793 

Marina Del Rey. CA 90295 

{213)374^)358 

HORSE RACING 

Experience the excitement ot Horseracing with- 
out leaving your home. Choose your horse as the 
odds board flashes the lavorite and lorgshots 
Anbcipation builds as you place your bets, the 
horses enter the gate and THEY'RE OFF And the 
winner IS ...??? IBM PC. compatibles Checker 
MO$28.95^$3s/h 
Galaxy Software 
P-0. Box 8303 
Somerville. N.J. 08876 

MUSICAL IMAGE GENERATOR " 

Super Music ’ draws tast-action color graphic 
images to the beat of any musical input source 
via the built in cassette port Many different de- 
signs are offered. Written in 100% machine lan- 
guage. Detailed manual provided IBM PC w/64K 
or clone, disk drive (no DOS req ). CGA or EGA. 
Check/MO/ViSA/MC $29.95 complete 
INVENTEK, INC 
PO- Box 366 
Lincoln, NH 03251 

(603) 745-3756 9am-5pm M-F (EST) 

NFL CHALLENGE UPDATE 

Replace the team data disk on your NFL CHAL- 
LENGE Game with the latest player roster and 
data. Revised to end of 1986 season Requires 
IBM type computer and a copy ot NFL CHAL- 
LENGE (copyright by XOR Corp.). Send $19 95 
plus $2 shipping & handling. Texas residents add 
Sales Tax. MC/Visa. 

HD&S SOFTWARE 
PO. Box 924183 
Houston, TX 77292 
(713)688-9102 

USE YOUR COMPUTER TO PLAY 
LOTTO! 

Increase your chances at winning big! LOTTO- 
LUCK is a computer program, designed by a 
computer scientist using the latest techniques 
ol Geometrical. Kabalism and Random Rela- 
tionships of numbers to give you an opportunity 
to predict possible winning PtCK/6 lotto rum- 
bers. LOTTO-LUCK will work on any lOttery, in 
any stale or country. No need lor expensive up- 
dates. LOTTO-LUCK will work this year, next year 
and virtually torever. Runs on IBM PC. Commo- 
dore 64 and Apple II w/disk. Send $29 95 olus 
$3SyHto: 

WIN$WARE SYSTEMS 
PO. Box 8130, 2710 XSL, Suite 1 
Sacramento. CA 95818 
(916)457-5535 


CASINO MASTER GAMES 

Learn casino game skills w/o risk! Color dis- 
plays of game tables, manuals Milh odds. 

*6lackjack-card co jnting, advice disp $40 

*Crapsmasle*-multiplecome, odds bets.. . $40 
*Roulette-0/00 options, table/wheel disp $35 
'Video Poker;Baccarat-lor high rollers ea . $30 
PC/comp, w/colof graphics Chk/MC/V. ppd 
CompI, Pkg only $99 Order 2 or more, gel 10% 
discount 

HITECH MANAGEMENT CORP 
PO. Box 2121 
Boca Raton. F 33427 
305-392-3678 (FI.) 800-332-2049 X3017 


RNANCIAL 


HNANCIAL 


einiplf interest ty 

• Is it really Simple? • 

Brfifr you h<i> haiusc. traces ciir<H«pf It (ntaliwno 
kate »r an) kin J. yiau niwil llw I nan Kanitc' 'lanJini 
I n»' laMn RaniKi help* yini avntJ ihcpd 


fall* hnill in 


• itw hi 


la»* 


-THE LOAN RANGER'*- 

AUTO-EVALIMTES l»an* anJ lra*rv fin 
'EH«lk«l' m -Temhk ‘ OFFERS 4r(ai»li* aoJ <i 
Ihk halpanytintc AlXOWShMikiintaihrrniBMn 
aiul vunpaml *imuilane<>u'l* ACCOMMODATES 
up tn WU nwahlkJ or .rr- 
(VUlarpayntrnik PRINT'S 

l*ery itnpnnanii ami Jnail- 
f*l anviniearMM ichrJukx 
CORRECTS noaimf- 
pennt error* uther* |u*t 
nwml i>rr COMPUn^S 
yompick loan* ihii u«e vanou* nun-iunJarJ hxmal* 




EOR IBM PC-S 


To nnlrr Ihe Uian Ran^r pkav *>hlr k> 

FRIDE SOFTWARE DEVELOPMENT CORP 
T>?5 N W .T|g A.e 

Ouklaml Part. FL ><m $99 95^ 

Fncloicf'MV.' plutS.lthippinii;. Hnrtda rrsiiienl* aih 
*alc* u« OrJcr hy ptuw l.WSi T.tMJ.TT COi; 
under* add 

Pride Soltware Development 

CIRCLE Nil ON RKADEJt SERVICE CAHU 


CALC - DATA VER. CD1.0 (C) 

HOME & BUSINESS 

Savings. Loans. Cost Schedule. Calculator. Search/List Files. 
Creates Reads Rewrites Adds Data to... Calculating Files: 
Charge Acets. Budget. Check & Bank Bal. Stmt. Inventory 
Tally /Expenses. Payroll. Auto & Phone File. TEXT-FILE 
Invoice Records Files for. ..Sales. Service. Paymts.. Credits. 
Help Access all segments. Sorts files. Editing. Instr. Guide 
Basic Programmers. ..ListCode. PC-DOS/MS-DOS 256K 
Manual created wTEXT-FILE. Skilled & Novice. NoProt. 
CALC-DATA, INC. 

460 Tamarind Dr. 

Hallandale. FL 33009 
800-247-7893 (305) 456-0417 


COD/M.O./Chs.chk. 
$39.95 t $5 S/H 


nw't.1 WON Ki ADhR SFKVM>.C\HI1 


Balance Checkbook 
Organize For Tax Time 
Easy For Home 
Powerful For Business 


ONLY $74” 

S3 P/H & CA lax 
VtSA/MC/Clieck 




VERSION 4 
NOT COPY PROTECTED 

iChechs 

& 

Tw 

ces 


rTBalan 

• Single entry accoui 


TRUTH IN LENDING 

Run TIL disclosures on your IBM-PC or com- 
patible computer! Fixed Rate. Adjustable, Bal- 
loons. PMI payments: interest in arrears/ 
advance installTieni sales w/add-on interest 
10 day tree trial; $225.00 
Financial Micro Systems, Inc. 

PO Box 248, 543 Gordon Ave 
Calumet City, III. 60409 
(312)862-9481 


CALL NOW! 

2T3/661-203T 
41 S/369-2034 
CDE SOFTWARE 

948 Tuloroso Drive 
Dept. PC 

Los Angeles, CA 90026 


accounting 
system centered around the checkbook^ 

• Handles cash & charge transactions 

• View, edit or print ony entry for a year 
with simple but powerful commands 

• Balance sheet, cash flow and profit & 
loss statments, plus mony more reports 

• Prints checks 

(TKCLk tWION KhADI’.R .SkJlMO. C.XKI) 


TO PLACK YOUR AD IN 
PC Magazine 
Classified Marketplace 
Call (212) 5()3-5n5 


=SIX INDISPENSABLE 
INTEREST PROGRAMS 


WHICH CAN CALCULATE SIX FUNCTIONS FOR YOU: 

1 The coirpounded growth of a stated amount. 

2 The present worth of a future amount. 

3 The compounded growth of periodic savings. 

4 The present worth of a series of future payments. 

5 The amount needed to be saved periodically to reach a target 
amount. 

6} The periodic payment needed to pay off a loan. 

TO ORDER: 

Send a remittance for $46 plus $3.75 for shipping 
To; BEN SABIA SERVICES. INC. (tel. 501-524-4005) 

720 N. (College, Siloam Springs. Arkansas 72761 

Satisfaetkon guaranteed or return merchandise for full refund. 

CmCLE -W ON RKADkK SFRVIfECAHI) 


Ca$hflow$' 

A Dec)Bl»n fuppett Concept fot 
rinanelal Plennlne and Honogc- 
Mnt. FInda tlM voluea ot 
warlablo aoguoncca ot polled* 
ot vatlabl* caah flo«rt et 
other varioble eogwancoa ot 
pttlodo for variable Intereat 
tatea. very uaei-frlend!y In 
data entry. Can create 
fllea/ariaya with up tc 4OB0 
coordlnetea tor dates, ceeh 
tlows, Int. tatea. and tine 
vaKiea. 30 eoMaands executed 

trow ertaiTB. 9 cenpoundtng 
periods (dally thru yeatlyl. 
Coaipoundlng pd*. et Int. tatea 
can ba dlftercnt tros Hating 
pda. of artaya. Only racalcu- 
latee what la ehengad between 
recelculatlena. Cen generate 
caah end Intacewt troa tunc- 
tione, Incl taa and after taa 
Oocuaentetlon la SO pp. op 
Inatc. and 90 pp. ot 9 oaea 
pita. IBN PC, 35SR. DOS 2.10 
S299. Inel S6H. DtHO dlah 99 
TX tea. add T.3Sb aalea tan. 

CFH Software' 

P.O. tea 931612 
Rlchetdaoii, TX 35093-1912 
Phonal (2141433-9339 

< (Rn>. W os RFADhK SI JIVICK CARD 
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MAILING 

PROGRAMS 


GRAPHICS 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
Ides produced on the IBM PC into bnilianl 3Snim 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716)424-5300 


PC>KEY-DRAW TRY IT $15 

Comprehensive, high-power graphics editor. 
CAD. paint, slide show program. 0^ 160 stan- 
dard functions plus macros. 64 pages/layers, 
zoom printer. 500-^ patterns, novice/expert 
modes $15 includes manual, sottwaie. quick, ret 
card Register $100 lor support, updates com- 
plete printed manual Shareware Version 3.2 
OEDWARE 
PO.Bok595 

Columbia. Md 21045-0595 
301-997-9333 


GRAPHIC PRINTER SUPPORT 

At last IBM-PC graphics support tor your dot 
matrix printer. Use the PrtSc key to produce 
quality 8&W or color scaled dot matrix repro- 
ductions ol your display on your Epson. IBM. 
Okidata. HP. IDS. Centronics. DEC. Anadex. Da- 
tasouth. Gemini, Tl 850. Toshiba. NEC 8023. or 
C. Itoh printers If your printer is not listed, let us 
know and we will support it GRAFPLUS sup- 
ports all versions of PC or MS-DOS and will op- 
erate with IBM (ind. EGA). Techmar. and Hercules 
graphics boards. $49.95 
JEWELL ENERGY TECHNOLOGIES. INC. 

4302 Southwest Maska St Suite 207 

Seattle. Washington 981 16 

(206) 937-1081. 1-800-628-2828 ext 527 


GENERAL 


HEALTH 


DIET. EXERCISE, COUPONS 

Diet Analyzer .. For weight control, special diets, 
menu planning, recipe analysis Track calories, 
sodium. Choi, fiber 20 more. Calculates exer- 
cise calcines Multhday averages $49 95 Demo 
disk $5 CouponOmizer ... organizes coupons/ 
rebates $29 95 AE/MC/VISA s/h $2 50 30 day 
trial. Free catalog 
Natural Software Limited 
7 Lake Street. Suite 7E 
White Plains. NY 10603 
800-626-2511, 914-761-9329(NY) 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4 0 inventory system provides 
160 ‘ programs for Slock Status. Trend Anayl- 
sis. Purchase Order Tracking. Quality Control 
Reporting. Detail Anaylsis, Bill of Materials and 
more. Modular system configured & ‘micro* 
priced to your needs Cobol Source available. 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714)759-0582 

SUPER RETAILER- is HERE! 

Find out why over 500 purchases a second are 
made on the finest point of sale program Ultra- 
fiexibility-cash. returns, credit. debts. ..Control 
your business Keep track of your money Inven- 
tory module— $99. Become a Super Dealer 
Modules fix accting Integrate automatically 60 
Day Money Back Guarantee VISA/MC. 

PMC 

100 East 2nd Street 
Mineola, NY, 11501 
800-DlAL-PMC in N Y. 516-294-1400 

•“UFELLER INVENTORY"* 

A business inventory program written in modi- 
fiable dBASE source code The menu-driven 
program lets you locale items by inventory name 
or number. It keeps track of reorder points, ven- 
dors. average cost & other Information. 
’dFELLER Inventory $150/Requifes dBASE Il/tll 
‘dFELLER Plus $200/with History & PO's. Re- 
quires dBASE III - III PLUS (tor stock rooms) 
FELLER ASSOCIATES 
550CRPW.ROUTE3 
tshpeming. Ml 49849 
••• (906)486-6024 ••• 


LEGAL 


MAILING 

PROGRAMS 


USS8.-per disks ?7? 

World s largest software library tor Apple II. lie, 
lie and IBM/PC Thousands of powerful pro- 
grams specially for Busiriess. Education. Enter- 
tamment. Scierice ..You can find all of them from 
our Library For your complete Air-mai)ed cata- 
logue send US$1.00 to: 

Reliant 

PO. 80x33610 
Sheungwan 
Hong Kong 


GRAPHICS 


AHORNEY OFFICE PACK 

A complete office management system for money 
operations with time billing, aulocalc, spread- 
sheet. finance functions, office forms, boiler- 
plate. cheni track, calendar, case track, reminder, 
search, etc. Auto office works lor small up to 
multi-office, partner, or individual 
Requires IBM compat. and Hard Disk. 

Ask about our low cost demo. 

SOFTWARE TRUST 
price $2875 00 

order Ime 1 -800-624-2232 operator 777 


CUT POSTAGE IN HALF 

Save 91^€ or more on every piece of mail! No 
program to buy. No complicated bulk mail sort- 
ing procedures to learn. Simply, mail your list to 
us on disk We send back to you address labels 
printed in bulk mailing order. Not a useless zip 
code sort Bag tags & pcstal fornis induded. Just 
2''^< per record -«■ ship. $25 min. IM6 disks: W. 
5%: 8' & 9 track tape. 

PostalSoft, Inc. 

515 Division Street 

U Crosse. Wl 54601 -4544 

800-831 -MAIL (6245) . 608-784-3500 (Wl) 


•••SPEEDMAIL-SeA"* 

Save data entry time by using two letter codes 
to generate a city, stale. & zip. Make mailing la- 
bels and print by name. zip. or up to 30 other 
ways' Great tor customer lists and carrier route 
mailing. Fastest, easiest, best editor, function 
keys. & much more. Revolutionary! For IBM PC 
or Apple //e. 

AURORA SOFTWARE COMFWJY 
2620 Danbury Drive 
New Orleans. LA 70114 
(504)391-9598 


INFORMATION MANAGER-S79.95 

Screen access and printing in one of these or- 
ders; Name. Company. State, City. Zip. List. 

• Deate/edit/merge information files. 

• Create/edit list and label formats. 

• Import/export DIF, ASCII files. 

• Print lists, labels, rolodex. continuous form 
envelopes and other formats you define. 
Requires fixed disk. DOS 2.0 or later and 192k. 
(ck/money order, allow 2-4 wks lor delivery) 
International Systems Services Inc. 

PO. Box 4920 

Tulsa. OK 7415M920 

inquiries: (918) 744-8528, (918) 744-8531 


POSTWARE MAILING SYSTEM 

Aulomale malt preparation. Cut postage costs 
by 91^4 per piece or more. Only PostWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless zip code sort. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase III PLUS. DATABASE. 
PowerBase. Smart & others Also ASCII. 

♦ 1st & 3rd Class-S195 ★ 2nd Class-$396 

★ Carrier Route~$300 ★ PostWare Jr.— $69 
PoslalSott. Inc. 

515 Division St. 

La Crosse. Wl 54601 -4544 

800/831 -MAIL (6245) 606/784-3500 


SUPERMAIL'* ONLY $25 

This easy to use. powerful menu driven program 
IS used by thousands of happy customers. Find 
names m 1-2 sec.— No sorting. Features unlim- 
ited records & labels per name AND tuH screen 
editing Select labels by zip or name. Password 
protectKMi IS available. Take memos recall them 
later + more! ViSA/MC. 

PLACE MANAGEMENT CORP 
100 East 2nd Street 
Mineola. NY 11501 

800-DlAL-PMC In N Y. 516-294-1400 


US-ATLAS 

Locates 29.000 cities, with graphic display of 
slates. Computes Great-Circle distances. Fi^s 
all slates with cities of the same name. Locates 
all towns within a given radius. Shows towns 5 
mi eithers)deo1aline40mi.long Color graph- 
ics or monochrome. IBM-PC/XT/AT 192K DOS 
20 Send $49 95 money order or check. 


ILLSTONPC-PROGRAMS 
1932Hayselton Dr. 
Jefferson City. MO 65101 
(314)635-3417 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen graphics): 75 Microsoft 
FORTRAN/R^SCAL, RM Professional. Lahey ^0 
FORTRAN callable subroutines. Prof, graphics 
power backed up by a 100 pg. user manual. 5 
packs m ok gen. utility. 2-0 interactive, total 2- 
D plot support. 3-D plots. 3-D solid models 
(Hidden line removal) $135. H-P. H-l plotter? Try 
PLOTMATIC for complete plotter graphics ca- 
pabilities. Interlace w/GRAFMATiC $135. Both 
$240. 

MiCflOCOMPATiBLES. INC 
301 Prelude Drive 
Silver Springs. MO 20901 
(301)593-0603 


ABOYEDISC A new MUST HAVE product! 

Nuw yuu ran have up tu 8 MGB 

of expanded memoi^’ available WITHOLT EXPENSIV'E BOARDS. 

Above Disk b a reN'olu(ionar>' new product that emulates EMS ii.2 b\' using Extended 
Memory or Disk space. I'se up to K MGB of hard disk or u.se your extra floppy or RAM 
disk space for your programs that use EMS 3.2 or greater. 

LAPTOP OWNERS . . . 

Use Above Disk for large spread sheets by turning. vour floppy into extended memory . 
Ab<m Disk is super fast, and super ea.sy to use. 

It’s a most have product for anyone who does seri<)u.s computing. 

SPECIAL INTRODUCTORY OFFER $99 

Add t4 p/h ea. hein. N\ nrdf rs add S'v Ux MaMcr I'harxeA'tsa Arreplcd 

• Generic Computer Products - 

Bin 4436, Incline VUIatie. KV mw 800/447.7775 exL 60 in MV 800/2924)990 ext. 60 

i mtT.I .V.N ON Hh Mim M-H\ ICK ARI) 



MAILING 

PROGRAMS 


THE MAIL ORDER ACCOUNTANT 

Order lulfillinent/list management Includes 
customer Itsls. labels in 6 lormats. inventory, in- 
voicing, accounts receivable, customer pay- 
ments by cash/credit card. Pnnts shipping labels, 
credit card slips. UPS shipping manilests. sales 
tax report d^se III Plus source code provided 
S750.demoS25i$3.50S/H 
GOLDSMITH & ASSOCIATES 
46 ShatlucK Square. Suite 86 
Berkeley, CA 94704 
(415)540-8396 


MANUFACTURING 


THE FOREMAN 

• inventory • B ol M • Purchasing 

• Invocing/Production/Job Cost/MRP 

• Interface to Solomon Accounting 

• One time machine builds/Production 

• Extensive cost control: Standard vs Actual 

• Release type orders • PO's accepted 

• Requires. IBM-PC. 10 MB. 256 KB 
DCM COMPUTER PRODUCTS. INC. 

29226 Orchard Lake Rd . Suite 290 
Farmington Hills. Ml 48016 
313-737-0808 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
riers. paper claims loo 

• PC * CLAIM $69 95: claims only 

• PC ♦ CLAIM w/ICO s. CRT’s & HCPC codes 
$22995 

• PC * CLAIM PLUS Claims only w/patient file 
Complete a claim in one minute $45i 

• THRESHOLD * TM $1,995.00 Claims. A/R 

patient billing 

• THRESHOLD $3,995 00 claims A/R patient 
billing, complete practice management, statis- 
tics, analysis. 

• CLAIM * NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC ★ CLAIM & PC ♦ CLAIM PLUS both house 
30 day money-back guarantees. IBM PC/XT/ 
AT/compatibles MS-DOS 256K 
PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite 0 
Indianapolis. IN 46241 
(317)248-0357 

LIn continental U S call (800)426-3515 
Indiana residents call (600) 792-3525 


MEDICAL MUSIC 


PG+MIDI 

It's a simpta equation To plug your PC or PC-compatibie into the 
modern world or music-making, use the complete line ol MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 

J SEQUENCER PLUS; 6&-track toUl MIDI recorder/editor 
LI CONVERSION PLUS: file converter for music notation programs 
□ PATCH MASTER: rtetwork organizer and sound librarian 
n OP-4001:PC/MIOI interface card 

'fVe never seen a more powerful, easy-to-use music end recording 
system bug-r/ee’ (PC COMPANION) 

= MUSIC 

For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES. 
Dept C. 426 Mt Pleasant Awenue. Mamaroneck NY 10643. or call (914) 698-3377 
( IK< i I Vtf.iiN HI VtH K M in ( AKI> 



COMPUMEOIC 

PROVEN Practice Mngi System— m use 5 yrs 
Patient data management. A/R. G/L state- 
ments. insurance forms, practice analysis, word 
processing, recall, delinquent tracking, histori- 
cal data FLEXIBLE' user designed torms/re- 
poris$4000 Training avail Dental (DentalWare I 
eyecare/optometry (EyeMate”) & Vet (Vet- 
Logic 1 also avail , Dealer inquiries invited 
DATA STRATEGIES. INC 
332 S Juniper St . Suite 210 
Escondido. CA 92025 
(619)489-9218 

MEDICAL MGMT-fE-CUIMS 

Practice Management. Patient & Case Tracking. 
Super-Bills. Appornimenis. Electronic Claims. 
Communications package. Reports. State- 
ments. Labels. Formsand much more Buytrom 
the leader m Health care since 1977 Fully cer- 
tified in all 50 stales by 29 Carriers • Medicare. 
Blue Cross/Shield in many others 
Univair Incorporated 
9024 St Charles Rock Road 
St Louis. MO 63114 
314-426-1099 

COMPUTERIZED DIAGNOSIS: 

DECISKDNBASE integrates psychiatric history- 
taking. diagnosis, and treatment sefeclion (by 
patient, informant or therapist) Prints lull med- 
ical/psychialric consultation report. Diagnoses 
ALL DSM-III psychiatric disorders Full System 
and manual for %75 (Inal 2 week use tor $49 95) 
Requires IBM PC > hard disk 
PW.LONG.MD 
925 Bobletl Street 
Blame. Washington 98230 
(604)876-2254 


MUSIC 


MIDI MUSIC SOFTWARE 

Tape n Step tor IBM & compatibles is a se- 
quencing software based on a spreadsheet 
concept Some ol the features are real-time & 
step-time recording. 85.000 notes with 640k. 
20^ tracks. ctescendo/diminuerKlo. dynamic 
Ctrl . delete. & copy modes, loops & nested loops 
& much more $150 U S For more information 
write or call 
The Midi Connection 
PO Box 282 Stn D, Montreal 
Quebec. Canada. H3K3GS 
(514)933-5127 Dealer inquiries invited 

SONGWRIGHT III 

MUStCPR(X}ESSOR prints professional sheet 

music with lyrics Full-screen graphics editor 

Transposes to any key. plays tunes Features 

multiple staff & voices, harmony, counterpoint 

bass/lreble aU time signatures IBM/ Epson. Star 

Pnnters SertO $49 95 • $2 s/h or write for free 

sample output 

SONGWRIGHT 

Route 1. Box 83 

Lovetlesviile. VA 22080-9606 

703-822-9068 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Mirnler is the most comprehensive 
disk diagnostic program available for 
microcomputers Any operator can quickly and 
easily check the vital operating parameters of 
their floppy dnves. including spindle speed, 
head alignment, read sensitivity artd others. 
Run Memory Mirxler before vital data backup 
operations. Use it to align the drives without 
the use of an oscilloscope. Available fur IBM 
PC. XT. AT and compatibles. Call or write: 

(4A 

JAM SYSTIMS, LTD. 

1S10O-A CENTRAL SC 
ALBUQUERQUL new MEXICO 47193 
S0S^9«941gT 

a.- «.•*!.• luUf.'erC^A'T SfuJ « SI 
t iK( 1 1 AAsllN HI MU K M K\K I I \KI> 


MAINTENANCE & INSPECTION 

At easy-to-use computerized method to orga- 
nize, operate, and control an effective preveniive 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays. plus turKtion key help command Mam- 
tans historical data, creates work orders, and 
provides numerous reports For info, write to 
PENGUIN COMPUTER CONSULTANTS 
PO Box 20465 
San Jose. CA 95160 
(408:997-7703 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


PUBLIC DOMAIN 


$4.50 IBM PC SOFTWARE 

450disks S4 50ea Afcadegames.4disks$l6 
Uhlilies. 4 disks $18 1-2-3 WKS. 6 disks $36 
‘C* * routines. 6 disks $27 Turbo pascal routines. 
6 disks $36 Unprolect software, 4 disks $18 
Sample, word proc. DBMS, games & utilities, 5 
disks $22 50 Catalog $1 Add$4s/h MC/Visa 
The Corrputer Room 
PO Box 1596 Dept 104 
Gordonsville. VA 22942 
703-832-3341 (M-F 10-5) 

S3.00 SOFTWARE FOR IBMPC 
Hundreds to choose from, wordprocessors. data 
bases, spreadsheets, assorted games lor all 
ages, communications, business, music, art. 
programming language and useful utilities tor 
making your computer easier to learn Most 
programs have documentation on the disk Write 
tor your FREE catalog today' 

BEST BITS & BYTES 
PO Box 5332 

North Hollywood. CA 91616 


REAL ESTATE 


PC REAL ESTATE SHAREWARE 

A decision tool lor brokers, investors, and those 
who would like to learn 

Perform investment analysis and forecasts of 
resKkntial moxne and commercial properties 
1986 tax changes with transitional rules 
(don * worry, we've made this easy) 
SHAREWARE OK TO COPY AND SHARE 
$10 tor complete software ar>d quick guide 
$75 lor lull membership (manual, tax updates, 
phone support, customized hardcopy) 
SHAREWARE SOFTWARE 
731 PACIFIC #41 
San .uis Obispo CA 93401 
(805)541-6051 24hrs VISA-M/C 
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THE SHOWCASE FOE Pk.OOUCJWAND SERVICES IN THE MS DOS MARKET 



SOnWARE/ 
REAL ESTATE- 
SHAREWARE 


REAL ESTATE 


RELIGION 


SECURITY 


PROPERTY MANAGEMENT 

Comprehensive program lor managing residen- 
tial and commercial properties Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
tion register report Provides check vwitng. check 
recoTKiliation. posting ol lale tees, recurring ex- 
penses— $395. Investment Analysis— $245 
YARDI SYSTEMS. INC 
3324 State St.. Suite 'O' 

Santa Barbara. CA 93105 
805-687-4245 


Reai Estate Matchup' 

REM ”/An Enable • (Editor's Choice. PC Mag ) 
template Software tor any single or multiple realty 
office. USA Handles multiple listing needs 
Matches and manages listings/prospects tor all 
properly types: also sales, rentals, closings, 
bookkeeping, etc REM and Enable tor $895 
Orders and into: 803-678-2100 
REM 

102 Court St 
Pickens, SC 29671 
800-634-3470 (Nal.) Enable into 
800-551-1004 (N Y) Enable into 


COMPLETE PROPERTY MGR II 

Auditor Approved Integrated General Ledger. 
Accounts Payable. Aged Receivables, Tennant 
& Properly Data Base. Report Generator and all 
the necessary audit traits not usually found CPM 
II has the power of $2500 programs for only $795 
Easy to use plus 30 day guarantee' Demo 
Available 

ISOLUTIONS! PUBLISHING INC 
8016 Ptainhetd Road 
Cmcinnali, OH 45236 
(513)691-6145 


••LOAM AMORTIZATION- 

AmPack is the standard amortization program 
used by CPA's, lawyers, investors. & business 
around the country Designed for simple & com- 
plex loans Generates customized schedules & 
lets you save client data. Handles most types of 
loans easily Business Professionals prefer 
AmPack!! $49 50-Visa/MC $5s/h. 

Softtlair. Inc 
2100 West S3rd SI. 

Minneapolis, MN 55419 
••(612)924-3404 •• 


$$ INVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
properly easier (free demo) with such price- 
performance comfort at $170. Stand alone, fully 
compiled, loan amort and deprec. schedules. 
1966 tax changes, custom features. Cash Row 
and detailed sale analyses uncover buy/hold/ 
seil/refin./exch. decision insights. 

The SOFT ESTATE 
660 Stanford Lane 
Buffalo Grove. IL 60089 
••(312)259^1- 


MANAGEMENTS ANALYSIS 

• 'Real Property Management* $395/$595 for 
residential & commercial properties and other 
bkkp g Flags delinq'i tenants; prints budgets, 
checks, invoices & 1099S. No ret^ng of recur- 
ring data * ‘Real Analyzer' $195. when decid- 
ing: buy/sell, exchange, or refi. 30 DAY MONEY 
BACK, 

REAL-COMP INC. 

PO. Box 1263 
Cupertino. CA 95015 
(408)996-1160 


RELIGION 


HEAVEN CENT " SOFTWARE 

All information m a single relational data base 
Handles membership, income, pledges, bud- 
gets. attendance, disbursements, labels, etc. 
Supports church administrative and financial 
needs. For IBM PC&compalibles(5l2K • Hard 
Disk). Total price only $495 Trial program avail- 
able lor $25 
Stem Enterprises. Ltd 
1606 Evers Drive 
Me Lean. VA 22101 
(703)556-0458 

PARISH DATA SYSTEM - 

Comprehensive census/coninbution program 
Easy to operate, menu driven Family, member, 
financial info & reports fully integrated Selec- 
tive lists, labels, coninbution/tuiiion state- 
ments. personalized letters User can create own 
reports, letters Other church programs avail- 
able Over 1600 users. Free into 
Parish Data Systems, Inc. 

3140 North 51st Avenue 
Phoenix. Arizona 85031 
(602)247-3341 

ADAM Church Management Sys. 

IS an integrated eight module system that was 
designed from scratch to be the most compre- 
hensive. yet easy to use, church management 
system ever Not only is it easy to input the data, 
but more importantly it is also easy to extract 
only the data you want to see the way you want 
to see It. via menu driven report generators. 
FREE information packet 
AdamSott. Inc. 

115N Neil St 
Champaign. IL 61820 

CALL TOLL FREE 800-637-4984 


MEMBERSHIP MIRACLE 

Top of the line, full function, church mgt. sys- 
tem Full support for membership, prospecting, 
contributions, customized mailing, word pro- 
cessing. and accounting. Powerful fund drive 
support speeds economic payback On-line help 
functions ForlBMXT/equiv Demo system thru 
CompuServe or The Source free, or for $35 by 
mail Call for details 
Elegant Solutions 
2577 North Downer Ave 
Milwaukee. Wi. 53211 
(414)332-0774 


PowerChurch Plus!** 

Fast, friendly, reliable church administration 
system Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts.payable. payroll, multi-user 
support, and much riNxe - all for $495 com- 
plete. Uses up-to-date software technology 
Unlimited capacity. Full wodung demo $10. Call 
today: 

CHURCH 

SOFTWARE 

FI SOFTWARE 
PO Box 3096 
Beverly Hills. CA 90212 
(213)854-0865 


SALES 

MARKETING 


SALES PIATtAGENEINT 

ToMow up your salc^ leadv with 
rOLLOW-UF. Track prospects by 
area, dollars, products, or any of 22 
other fields. Sales forecasts and call 
reports. Labels Sr mail-mcrge in Zip 
Code order, has built-in calendar, 
do list, and rale ulator. Data is pass- 
word protected. PC Or APCCII Visa/MC 
$89.95 

rOLlOW-UP 

XYCAD GROUP 

1577 St. Clair Ave. 
Cleveland. Oh 441 14 
800-428-8457 
in Ohio (216) 589-5788 

( IHC'I r. STI UN Kl AlirK ShKVK'l I AKI) 


SECURITY 


EVERLDCK CDPY PRDTECTIDN 

Designed for user-transparency, clone compat- 
ibility & strength. It features: 

-no 1/0 plugs or special media 
-FULL hard disk & cartridge support 
-file-server network support 
-variable number ol installs (0-99) 

-demo diskette option with unlock 
-protected upgrades by modem/BBS 
All this tor $495 with no meter counts 
Free info & demo disk. 

(Duplication Services also available.) 



Az-Tech Software. Inc. 
426 Grandview 
Richmond. MO 64085 
(816)776-8153 


ADVANCED 
COPY PROTECTION 

Free Demo Diskette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems. 

Now Softguard introduces the 
Protection Kit -a complete 
software duplication and copy 
protection system for your 
IB.M-PC. And it's invisible to 
your end-users! 

• Hard disk support with 
install/uninstall. 

• No special media required. 

• No source code changes. 

• Stops all copybusters. 

.Maclnto«.h Copy Protmion aim available. 

SSFTGURRD 

Systems Incorporated 
28-40 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-92-40 

('IK( l.l VKMIS Kl -AIH K ShK\K> C'AMII 


-NEW" BITLOCK» SECURITY 

Piracy SURVIVAL > 4 YEARS proves eflectiv^ 
ness of powerful mulblayered security. Uses rapid 
decryption algorithms and small reliable port 
transparent security device NOW AVAILABLE lor 
PARALLEL or SERIAL port. NEW KEY-L0K'’S^ 
curity device available at HALF-PRK^ 
MICRCXXWPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton. CO 80120 
(303) 798-7683 Of 922-6410 


SHAREWARE 


GREAT SOFTWARE. CHEAP! 

Only $5 95 per disk tor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee. PC-Oultine. AutoMenu, 
PC-Key Draw. PC-OeskTeam, PC-Wrile 2.7. 
OOSamatic. Utilities Galore plus Databases. Ar- 
cade and Adventure (^mes. Lots more! 1^ PC. 
PC ir.. and compatibles 
Send tor free catalog. 

SHAREWARE EXPRESS 
31877 Del Obispo. Suite 102 W 
San Juan Capistrano. CA 92675 





STATISTICS 


TAXES 


j 

I 


H you con buy only one statistics 
and forecasting pockage, choose 
the best. 

StatPacGoId ' 

Coll lor free descriptive brochure: 

1-800-328-4907 


m 

WALONICK ASSOCIATES. INC. 

6&C)0 NKoM Avenue S MnneopolB. MN 56423 

(612) 866>9022 


STAT 1— By Sugar Mill 

Friendty menu-<lriven package on 2 disks with: 
Help, full screen data & text editor, algeb Irans* 
forms, import & export data, save results, de- 
scriptive. table, n-way ANOVA. ANCOVA, 
MANOVA regression w resid . smallest space & 
factor analyst. Step-by-step examples in man- 
ual $t29.%Airmailworidwide 30day return 
SUGAR MILL SOFTWARE COftP 
1180 Kika Place. Kailua Hi 96734 
808-261-7536:808-396-2366 
1-800-367-8047 Ext. 261 


RATS! Version 2.0 

RATS, the best selling Econometric software 
package, now includes daily and weekly data, a 
new easier to use 500 page manual, and many 
advanced features. Use RATS lor time-senes 
and cross section regression, including OLS. 
ARIMA. VAR. logit, and probrt IBM PC or com- 
patible. $200. MC/VISA. Call tor brochure 
VAR Econometrics. Inc. 

PO Box 1818 
Evanston. II 60204-1818 
(312)864-1910 

WISARD FORECASTER 
^ A time series forecasting package. $99 Ex- 
changes data with Lotus Expert systems logic 
automaticallY makes projections No knowledge 
of statistics needed WOrks without Lotus, too 
IBM PC/XT/AT. Also avariabie. 

Wisard Professional Forecaster. $249. 

Wisard Commercial Forecaster $1,995 
' WISARD Software Company 
Dept 405. P.O.Box 19730 
Green Bay. Wl 54X7-9730 
C (414)436-2341 

OYNA-STAT PROFESSIONAL 

The most widely acclaimed Apple statistics pro- 
w gram is now available for IBM PC/XT/AT and 

'I compatible users with: 

i: • More Statistics— factor, dtscnmmani. covari- 

ance. repeated measures, stepwise regression 

• More Variables/Cases— 100/OVER 16000 

• More Speed/Fl^ity— Fut function k^ use. 

• More Integration— ASCII and DIF mterface 
A A $495 program at our low Apple price of $195 

DYNAMIC MICRO SYSTEMS INC. 

13003 Buccaneer Road 
Silver Spnng, MO 20904 
(301)384-2754 

T— 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMO 
statistical series, plus many advanced new fea- 
tures Mainframe capacity (up to 80 var.) tor 
urn— (e g.. ANOVA. regression) + multivarialc 
(e g . canonical, factor) analy^. time-senes. 
muttidim scaling, crosstab. pMs. Q/cand more 
8087 support opt 256K. DOS. $595 
SIGNIFICANT STATISTICS 
3336 N. Canyon Road 
Provo. UT 84604 
(801)377-4860 

P-STAT* 

Full mainframe package tor IBM PC/XT/AT & 
compatibles Combines data & file manage- 
ment data display, statistical analysis, report- 
writing & survey analysts in a single package 4GL 
programming language, online HELP, menu or 
command driven with interactive EDITOR 
$95 demo and Site License available 
P-STAT.lnc. 

471 Wall SUeet. PO.BoxAH 
Princeton, NJ 1^2 
609-924-9100/Telex 466452 

The One You Can Rely On 

BMDP offers the most complete collection of 
programs for data analysis, backed by compre- 
hensive documentation & competent technical 
support BMDP was the 1st stai package ever 
developed and the BMDP programs have been 
irusted by statisticians more than 20 years Hard 
disk req'd. Call tor brochure 



STATISTICAL SOFTWARE 


BMDP Statistical Software. Inc. 

1440 Sepulveda Btvd 
Los Ang^. CA 90025 
(213)479-7799 

NCSS-$79 

Easy-l^use menus & spreadsheet Multiple & 
Stepwise regression T-iesis ANOVA (up to 10 
factors, rep measures, covariance) Forecast- 
ing Factor, cluster. & discriminant analysis. 
Nonparametrics Chi-square & Cross Tabula- 
tion. Plots histograms, box. scatter, stemteaf 
Sort. Subset. Transformations. Reads ASCII fnxn 
Lotus. Dbase. etc 250 page manual. X-day 
money/back guarantee VISA/MC. 

NCSS-PC 
665 East 400 North 
Kaysville. U1. 84037 
Phone 801-546-0445 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


AM-TAX 

Last year’s shareware hit has a new name' Easy 
10 leain and use. Handles 1040. 2106. 2119. 2441. 
3903. 41X. 4562. 6251. A-G. fl, SE. W Some 
multiple ^T" Under 2 seconds for complete r^ 
calculation Pop-up calculator iRS-appr print- 
outs overlays, pre-prmted forms Laser silertace 
extra MC. VISA, or check-$45 NY-$Xeach 

AM SOFTWARE 

PO Box 16706 

Kansas City. M0641X 

(816) 241 -0014 tor credit card orders 

1987 ESTIMATOR & PLANNER 

A Comprehensive LOTUS 1-2-3 Template 
RAMReq 1A-256K.20-3e4K 
Macro-Menu Driven On-screen help 
Easy data entry. Automatic Tax Caiculatron 
Check. Money Order or MasterCard/Visa. 

Price $99 X includes Tax & Postage 
FLEXTAX. INC 
PO Box 6X705 
Houston. Texas 77269-0705 
Phone AC713/537-6922 

INCOME TAX SOFTWARE 

TAXMASTER LOTUS 123 spreadsheet tem- 
plates to calculate your 1986 F^al Income Tax 
plus a look at 1987 & 1986 tax changes Lots of 
Forms and Schedules Easy to use IRS ac- 
cepted printout $50X Quick Delivery APPLE- 
WORKS Mac/EXCEL versions too VISA/MC 
Orders. (800) 826-7146 UG/Dealer discounts. 
ISLAND COMPUTER SERVICES 
3501 E Yacht Drive 
Long Beach. NC 28461 
(919)278-9483 

‘•WHITE’S TAX TESTER “ 

CPA created, 123/SYMPHONY TAX REFORM 
PRIMER to lest '86. 67 & 66 taxes CALCU- 
LATES FROM UNADJUSTED DATA 

• 1040 TAXES, any tiling status 

• 3 year side by side report 

• Itemized vs standard deduction 

• Passive loss limits on multiple transactions 

• Real Estate loss & credits allowed 

• Tax credit & IRA limits 

• Earned income credits 
Specify 123 or SYM $39 Check 
WHITE'S TAX TESTER/MARK WHITE, CPA 
3154 S Pulaski. Chicago. IL 60623 
“(312) 247 -6751- 

'86 INCOME TAX PROGRAM 

PC-TAXMASTER. complete 1986 Federal In- 
come Tax preparation program tor IBM-PC. XT. 
AT. PCjr, & clones for only $95 Form 1040 with 
22 schedules & forms Menu r^nen, easy to use, 
last Prints forms. Yearly updates & FREE tele- 
phone support. 15 day money back guarantee 
FREE pop-up scientific calculator with order. 
ViSA/MC/AmEx/COD orders call 
DATAX 

1923 Linden Street 
Ridgewood. NY 11385 
718-417-0165/800-628-2828 ext 820 Orders 
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TERMINAL 

EMULATION 


ENHANCED 

VT220 Emulation 


The most complete VT220 emulation 
avaiiabie for your PC/AT or compatible. 

• HIGH PERFORMANCE to 3B.4K BAUD 

• TRUE DOUBLE HIGH/DOUBLE WIDE 

• 132 COLUMN MODE ON MOST EGA'S 

• ISO or ATTRBUTE COLOR MAPPING 

• SOFTKEY/MACROS. DOS ACCESS 

• XMOOENVKERMIT FILE TRANSFERS 

and the list goes ont 
ZSTEMpc~-VT220 $150. 

4014 option 

EfaAmate'** option for true 132 column 

$39. 

KEA Systems Ltd. 

2150 West Broadway. Suite 412 
Vancouver, B.C Canada V8K 419 
Technical Suport (604) 732-7411 

OiOir desk m 6888702 Ton Fim 

Telex 04-352848 VCR 

VISA wd MastsreanI xcapwd 
X day irnity tMdi guvantM 
OuMiy aid duhr dscoun auaiidit 
i>MiiwwPca««C(i« vTa»oi« leipnM Cm 
mime KMimcM SiNm IM 
r mixt. -mi »S RLADhit SMV H I-. CARD 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack- 
age tor IBM PC. XT and AT Simultaneously 
transmits data to host and receives output di- 
rectly to MVS/JES2. MVS/JES3. VM/RSCS. and 
C(X/N0S. bypassing TSO and CMS Emulates 
IBM 3777-2 and HASP on IBM 360/20 Line 
speed 1.200 to 19,200 baud (56.000 bps on AT), 
^pports multiple high-spe^ printers beyond 
2.400 Ipm. (6.(X)0 Ipm on AT). Features: con- 
current DOS. LAN support, printer forms con- 
trol. plotter support, unattended operation, easy 
installation $1290 Includes Hardware & 
Software 

B/PR 


BARR SYSTEMS. INC 
2830 NW 41st Street. Building M 
Gainesville. FL 32606 
{800)-BAflR-SYS/(904) 371-3050 


UTILITIES 


MORE MEMORY $25 

Couldn'l you use more memory? VRAM’' gives 
your PC/XT/AT 8 megabytes of memory by 
turning disk space mto expanded memory' Use 
PC/AT extended memory cards tor expanded 
memory Create VERY LARGE worksheets Never 
run out of menWY Use vrith 1-2-3. Symphony, 
and other EMS programs. 30-day money-back 
guarantee. 

BiaOGIC COMPANY 
11982 Coverslone Hill Circle. Ste 1622 
Manassas. VA 22110 
(703)36e-2949/Chk-VlSA-MC 


y 


CLASSIFIED 




UTILITIES 


VCACHE GETS YOUR DISK 
MOVING! 

Hard disk accelerator irtcreases speed of car- 
tridge and fixed disk operations using memorY 
caching to eliminale r^titive disk access. Al- 
locate up to 15 Mb of extended or expanded 
inemory, or .5 Mb of standard memory for cach- 
ing disk data Includes diskette and screen ac- 
celerator modules Automatic and transparent 
after installation. $49.95 + $3 shpg, CA tax 



GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Oiego.CA 92103 
619-298-9349 


On-Line Help 

Allows you to easily add help windows to your 
programs Contains BOTH memory resident 
(pop-up) and CALLable help facilities You have 
complete control over the window content. 
sae. color & location. Your original screen is au- 
lomalicalfy restored. Call or write tor more info. 
$149 Demo $10 apply toward purchase 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. NV 69448 
(702)588-3737 

DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package Ram disk 
shares cache space. Transparent flexible, con- 
figurable. no h/w changes RAM. EMS. and AT 
extended memory versions incl. Not copy pro- 
tected VISA. MC. volume discounts No PO's 
w/o prior approval $49 00 
OATAMORPHICSLTD 
PO 60x820 

Stittsville. Ontario. Canada KOA 3G0 
Or call (613) 836-2670 


EditingToois 2.1 

A superb text editor with an elegant DOS shdl 
Load multiple directories as menus. Edit multi- 
ple files Move text among files. Don't use your 
TC without 4. Omy S35+$4S/H. Optimized Turbo 
Pascal source code optional 
Jou Laboratories 
PO. Box 460969 
Garland. TX 75046 
214-495-8862 


Golden Retriever- 
Search & Retric\’e 
Text usinfl 
Artificial Intcliiftence 

Muwt nun>' (imrs luvx' fpme ihmufin 

viirrs >if rile» <ioc li>' <in« 
kHiking k)r the inkarnjiHin necUetl mi muih' 

Biim «iiih Text PaiKrn RniiiiniiHin abili(>'. 
Gulden Reincirr hd(>» jxiu Man filc» and 
l(Hatcdjije%'Ri ir>-(Hi'm>ui sure ufihc EXACT 
phrase lo snah fur* 

If yuu ask ii ui lixaie ihc pha.se 

“Where’s the beef” 

H Will alHi res'iiftnize sitmlar phrases like 
■ where is ihe beef ', 
where is m> beef . 
where are ihe beeses", 

"where's the heefaeak 
Ncxhlng Importam wilt ever be misaeil’ 


ti k paikeO wtih puvieTful leaiurcs 
* seahhcsasin|(leliie,aM'kMeiJ|piiu|iiirfik'st«all 
flio in Ihe rniirr cj»k 


> Ut.> itiw ciumine the nicr»> tl^thiighik phraMs 
•here thei appear leLsiuucsiraiipiniimiirthr 
fik' lie lutiher pnseminit 

■ Varihai «iinl mkCMi* flics. ■preaU ^iwi lUev 
dna Ittie nie\ and bnais ilk's 


No fllr indexit^ nir preparaiii n » needed pmeiu 


* .VIrnu drnen Help ke>‘ n aJ«-ais ^-aiLMe 

* hwvtful itanmand line iplaos 

* And muh mute' 


btKM up yuur cflk'iene>' 

Onicr ytMtf (KMJMLN REtlUES'EK ludar’ 
Let H flu ail Ihe "snrfRng " liir yuu M 
ekretronk' ^tecd* 

Dun'l RIM H when yuu need il Ihc muM' 


G< 4dcn Retries er ts trained u>w<i(k«rihlX)s 
2 U I* hiitlKT im iH.M HC, XT. AT iir ii inipj(thk*s 
Nia itfW' prixeeied Re}(ularprite fs)‘>i)U 
lntruduclor> iiffrr 1*^ VA • SA UU M ihippinn and 
handling MA midcnee add Ai. win lu 

SKCkMA MC or 229 WXiy 

PO. Bux -tl.^ . HurlmiSim, MA 01>t)5 
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PRO Programmer Tools $99. 

Library subroubnes Saves hundreds of hours in 
programming and debugging No royalties. * 
WINDOW LIB • WINOOW LIB w/dENTRY * 
FILES LIB ’BIOS LIB *DOS.U0 
for programs compiled in 'BASIC - IBM. MS 

• C-LAT. MS • COBOL-MS. RMF 'dBASE-CLlP 

• PASCAL - MS. TUR * FORTRAN - MS. RMF 
GLENCO ENGINEERING. INC 

3920 Ridge Ave 
Arlington Ht$..IL 60004 
— (312)392-2492*" 

PADLOCK/PADLOCK M DISKS 

PADLOCK furnishes the user with a method lor 
providing protection against unauthorced du- 
plication trom DOS commands $99 PADLOCK 
II disks come preformatted with finger-print and 
serialization PADLOCK II disks olfer superior 
protection Ask about our HARD DISK protec- 
tion with uninstall capability. MC/VISA 
GLENCO ENGINEERING 
3920 Ridge Ave 
Arlington Hts.lL 60004 
(312)392-2492 

Opt-Tech Sort/Merge 3.0 

Extremely fast Son/Merge program Run as a 
DOS command or CALL as a subroutine. Unlim- 
ited filesizes. most languages, datatypes & file- 
types supported including Btrieve and dBASE II 
& III. Advanced features include record selec- 
tion. record reforriiatting & much more! Call or 
write for more info MS-XS $149 Zenix $249 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. NV 89448 
(702)588-3737 

DISK FILE ANALYZER $20 

Much wasted lime results from not knowing ex- 
actly what data and control codes are m disk files 
Espeaally troublesome are files appended from 
other programs or other computer systems. This 
IS a great control and debugging aid. Your sat- 
isfaction is guaranteed Bar Code printing pro- 
grams $7 to $55 
GORDON COMPANY 
20210 Laceyland 
Katy. Texas 77449 
713-578-5522 


Hard Disk Drive 
integration and 
Diagnostics Software 



Go Beyond the 
32IVIbyte DOS 
barrier . . . 

EFFORTLESSLY! 


■ Integrate virtually ANY 
hard disk drive 

■ From 10 to 320Mbytes 

■ Into ANY PC. XT, AT 
or Compatible 

■ 100% DOS Compatible 


$79 


STORAGE 

DIMENSIONS 


The Experts In High Capac/^ PC Storage 


(408)395-2688 

981 Uoiversity Ave. 
Los Gatos. CA 95030 


Here are a few oT a Replaces advanced diagnostics. 

SpeedStor imany features: FOisk and Format 

■ Friendly, menu-driven ■ Up w 8 user-dehned pamuons 

programs ■ >arge as l 60 Mbytes 

■ Select from internal table ■ Comprehensrve diagnostics 
of over 100 drive types ■ Batcn mode for simple. 

■ Increases data throughput unattended operation 

speed up to 30% • Flexible interleave 


■ Media analysis 

m Park heads 

• Data secumy features, 
instaR read-only partiDons 

■ Custom Me structure for 
improved disk performance 

■ Comprehensive, step-by- 
step manual 


CTRCl>. 401 <m RKADbK SLRVIO: CARD 


HARD DISK EXPANSIDN 

Disk Manager allows the installation of any 
ST506 hard disk on PCXT,AT and compatXile- 
Volumes up to 256mb' Menu driven/aulo in- 
stall. compatible w/all vers ot MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy lo use! 
$125 * ship. Ask about Novell product! Dealer 
inquiries invited 


QNTRRCK 


COMPUTER SYSTEMS INC 


ONTRACK COMPUTER SYSTEMS. INC 
6222 Bury Drive 
Eden Prairie, MN 55344 
• • (800) 752-1333 ■ f • IN MN (612) 937-1107 • • 


DOS PATH Command lor Data 

Now Lotus, dBase, WordStar, etc can access data 
files no matter where they're located. DPATH-f 
works like DOS PATH command— up to 128 dirs 
can be searched. Handles output files, file alias- 
ing and virtual disks too. Wildcards ok. Trans- 
parent Requires only 4K MS-DOS 2/3. $45 -i- 
$5 s/h. Md add 5%. Yisa/MC/check/PO. 
PERSONAL BUSINESS SaUTIONS INC. 

PO Box 757. Dept B 
Frederick. MD 21701 
301-865-3376 


SPEED DISK 1/0 THROUGHPUT 

QUICKCACHE— Intelligent disk 1/0 manage- 
ment subsystem for PC/MS-OOS 2.xx & 3.xx. 
Capable ol making pro^ams run up to 14 times 
taster All parameters dynamcally alterable. LM 
memory supported. 40 K6 min requved $49.95 
+ $5 s&h VISA/MC. 30-0ay guarantee. 

PR GLASSEL AND ASSDCIATES, INC 
30255 Fir Trail 
Stacy. Minnesota 55079 
(612)462-1337 


NOW BACKUP ON AMKMEOIA... 
FAST. 

Only software available to backup to tioppy disks, 
cartridge and tape drives— any DOS compati- 
ble media with a drive letter at device speed. 
FYedefined file selection, log recordtfig. and 
more exclusive features. MS- or PC-DOS 2.0 or 
later Only $99.95 * postage All major aedil 
cards. 


Back'<Z 

System international 
137 Mam Street 
Halt Moon Bay. CA 
800-227-6703 800-632-7979 in CA 
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UTILITIES 


SS! 1 Screen Saver! $19.95 

Protect your CRT screen from image bum-in with 
SSM. the automatic RAM rcsidert screen saver. 
CRT blanks after user detineO lime limil. in- 
stantly restored at the touch of a key. Hot-key 
toggles screen on/off. DOS 2/3. 528 bytes. 
Sl995 t$3s/h.CAadd6-5% 

KITT SOFTWARE 
Dept.AOl 

2210Wilshire Blvd. Suite 713 
Santa Monica. CA 90403 
213-452-9144 


STOP! PC MANAGER STOP! 

Do you know what your PC's are real y doing'’ 
With Logit! on your PC's, you can have a mir- 
ute-by minute report of what eacti PC is doing 
and who is using it. When management asks 
"Oo we really need more PC's"^* show •hem the 
LOGITLOG report (binary file) of each comput- 
er s activity RAM resident (10k). $39 95 • ship 
Co. P.O.. CHK. MO. Visa, MC. 

Lof^lt! 

Univ. of Wisconsin Software Development & 
Distribution Center, 1025 West Johnson St.. 
Madison. Wl 53706 
• •608-263-9464* • 


Ammunition to conquer 
your biggest problems! 



• The Virtual Expanded Memory Manager 
provides your EMS applicaiions with up lo 
eight megabytes of expanded memory 
e n tunw PC/AT extended memory into 
expandec memory 

e It turns hard disk storage imo expanded 
memory 

e It'S compatible with most EMS applications. 

including l-Z-a, Symphony, and Reflex 
e 0nfyS99tiS ao dey money-back guarantee 


V-emm"' 


Fort’s Software 
P 0 60x396 
Manhattan. KS 66S0? 
(913) S37-3897 
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MANIPULATE FILES BY DATE 

THE DATE UTILITIES copy, erase, and display 
flies created before on. or alter any date. Full 
wildcard suoport. Change file dates Ciopy pauses 
when disk is fill, and will formal next disk & then 
continue Sor'ed directory and non-date copy 
also included Introductory price of $35.(X) in- 
cludes disk, manual VISA/MC. 

Etlnng Consulling. Inc 
4N899West Mary D'lve 
St. Charles, Illinois 63174 
312-377-3520 


*** MENU INGENUITY*** 

*• WINDOW INGENUITY** 

Easy setup, yet powerful MS/OOS menu sys- 
tem. Run any program, batch file, o* DOS com- 
mand from a menu. Use tuncbon keys OR type 
menu itnns! Many features. ($59 95)! Also try 
our multi-window file-viewing utility View tour 
files n full, partial windows. ($30 00) And CHESS 
INGENUITY. ($39 95)! All three. ($99.00) 

CICA INC. (Comp. Ingenuity Consult. Assoc.) 
4513 FLINTLOCK DRIVE 
LOUISVILLE. KY 40216 
(502) 448-2719 Dealer inquiries welcome 

VECTOR 0:0 S25-i'$3S/H 

Remove m«n resident routine, reset interrupt 
and return mem to system without rebooting! 
Vector 0:0 also displays interrupt routine ad- 
dress & attributes, scans all interrupts tor 
changes or protects from restore Great (or de- 
bugging. development and managing inter- 
rupts. 8K, 1 drive, PC/XT/AT & comp. DC'S 2.0 
&up. ChkorM.O 
CASTLE of LIGHT SOFTWARE 
PO Box 480 
Katonah. NY 10536 
914-763-5229 9:00 AM-2;00 PM 


dbPOWER-»MAP/REPL/ED NET 

Wildcard map/lind/repl/edit dbase appl/file list/ 
dos?* M/f/r/e eny coTirnand, var, text. DW&ndx 
(idx/ntx) stnjc. print appl. formal, pretty, block, 
diag, case, whole word. path, multiple pattern, 
options Fast! Best dBase util/your money back 
$54 ezNel $45. UseCiipperwLanlinkS90. Saf- 
est backup even w read/wnie err $29. Sh $4 
NuSYSTEMS 
19 Claremont Ln 
Suflern, NY 10931 
(914) 357-7744 


F0RS18.95 YOU CAN.... 

Find and change multiple files, even across hard 
disk sub-directories? Change edited or Cross- 
talk files twice as fast? Change program vari- 
ables? Do high sbeed searches for approximate 
strings? Case insensiti/e"?— Rev 2 SEEK-N-RE- 
PLACE with windows does all this tor pennies 
per use' Non-Copyprotected! 617-870-0727 
CEDARSOFT 
Box 291 

WesiOorough, MA 01581 
CSERVE (74425.1643) 

MCIM 100-5918 ‘CedarSoff 


SEIJSCT: Aatomenn 

(Dreata one menu system to run all 
your programs. Patch nies and DOS 
commands. “Insulates" novices, 
many options for power users. On- 
screen help, password protection, 
user-defined prompts. Written In 
assembler 16K size. Over lOK satis- 
fied users. Money back guarantee. 


TM gso. checks/VISA/MC. Call or write 
for brochure. 

MAGEE ENTERPRISES 

8677 InMtntf BouiVvM 

NcKcroM GKXgw aOOR-37W USA 
404-446-WI) 

CcnvuSan* 70167 2200 
FAX 404-446-7434 BulWA BOAfO W-446-6650 
Copyngw 1967 MagM EiWrpnsM 
Auiominu * w • I'Mtmarii of Magaa Ent*rpnw« 
CIKd.!-. -Ki: ON RhAIThK ShJtVIO. CARD 




FAST, EFFICIENT — Vopt organizes your disk into conti- 
guous files for fast, efficient, time-saving use! Initial organiza- 
tion averages under 5 minutes, daily runs under 1 minute! 
Itopf's remarkable speed comes from its "best fit" algorithm 
— it won’t make a move unless it improves disk organization. 
CONVENIENT — Run it from your autoexec.bat fife. 

SAFE — Vopf's contiguous files are easier to recover if 
accidentally deleted! Vopf’s speed allows files to be moved 
one-at-a-time. rather than taking chances on disk reliability. 
Detects and maps bad sectors. 

MANY ADDITIONAL FEATURES — Vopt includes Vmap for 
graphic displays of HO storage utilization— Vseek for HD 
seek times— Vmarkbad scans HD lo flag bad clusters— 
Vbench to benchmark your system— Vspeed displays floppy 
speed, sector spacing— Vrd displays diskette errors— Vprtsc 
speeds PrtSc operation— Vtsr displays current active 
terminate-and-stay-resident programs. 

FAST ORGANIZING FOR FASTER DISKS 

GOLDEN BOW SYSTEMS 


$ 49.95 

Add $3 Shipping/ 
Handling 
6% Sales Tax 
in California 



Z870 Fifth Ave . Suite 201 
San Diego. CA 92103 


619 / 298-9349 


Dealer inquiries invited 


PC TOOLS 

A complete set of restOeni DOS utilities includ- 
ing undelete, locate files, search lor text, change 
file attributes, map a disk, view/edil any sector, 
alphabeiute directories Plus a complete set ol 
DOS commands, (formal, move, compare, etc ), 
featuring a graphic subdirectory ‘Tree- display 
and the ability to reorganize subdirectories Just 
$3995! 

CeritmlFbmt 

Software 

lyjmHifiHM'ni 

CENTRAL POINT SOFTWARE. INC. 

9700 SW Capitol Hwy. #100 
Portland, OR 97219 
(503)244-5782 

•** IBM Uses CP/M & Apple *** 

'The best CP/M to DOS converter’ PC Mag. 4/ 
65. LiniForm copies files, formats, reads & writes 
DIRECTLY to 2004 CP/M disks on the IBM PC. 
XT. AT (96 TPI & 8") Use normal DOS com- 
mands. By Micro Soljtions. $59.95 $3 S&H 
NEW! Malch-Pomt size card copies Apple DOS 
files to IBM. also reads & writes to Apple CP/M 
disks MatchPoint w/FREE UniForm $185 *■ $3 
S&H! 

BLUE HERON 
1108 S. Second St. 

DeKalb. Illinois 60115 
(815)758-2355 


WORD 

PROCESSING 

CompareRite" FOR $99.95 

SAVE HOURS. See every change at a glance! 
CompareRite compares two documents, in- 
stantly highlighting the differences between them 
in a third draft Great tor contracts, proposals, 
articles, reports, source code . You select ap- 
pearance of added and deleted text For maior 
Word Processors Patent pending introductory 
price otS9995*S/H 
JURISoftInc. 

763 Massachusetts Ave 
Cambridge. Ma 02138 
e00-262-56S6/ext.9 

MYWORD!^ 2.0: JUST $59! 
Full-featured, fully-supported, WS-like word 
processor Mail-merge: undelete; sort; math; 
macros: logical ops. calculation, numeric/alpha 
format with print; microjustify: table of contents 
generation: proportional print; spelliig checker 
w/55.000 4 words: supports ALL printers. 200 
4- page high-quality manual with quick refer- 
ence card. 30'day money-back unconditional 
guaranlee-NO RISK. DOS 2.1 -3.2. 256K. two 
drives. Source code? Add $59 
T.N.T, SOFTWARE 
34069 Hainesvilie Road 
Round Lake. IL 60073 
(312)223-8595 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. . 






SOFTWARE/ 

WORD 

PROCESSING- 
MISCELLANEOUS/ 
BAR CODING 


WORD 

PROCESSING 


PC EDITOR'S CHOICE! 

Writers, lawyers, researches: organize tree form 
text By subjects— easily!— with SQUARE- 
NOTE ,- Make any number of notes, up to 10 
pages & 100 subjects each, select by subjects, 
browse them on the screen, send them to your 
printe or word processa Import text, loo! Many 
handy features Online help, tutorial & full man- 
ual Not copy protected S69 S5 s/h. Check/ 
VISA/MC. Full-featured demo S6. credited to- 
ward purchase. 


- 8 QU APENOTE 


TO PLACE YOUR 
AD IN 

PC Magazine Classified 
Marketplace 
Catt (212) 503-5115 


MISCELLANEOUS/ACCESSORIES 


] 


The Idea Librarian 

UNION SQUAREWARE 

265 Washington SI /PO Box 228 

Somerville. MA 02143 

(617) 623-3023/800-334-0854 Exl. 583 

PC-WRITE SHAREWARE VER. 2.7 

Fast, powerful word processor/texi editor for 
I6M/PC/XT/AT. Spelling checker, screen clip, 
mailmerge. split screen. ASCII files, macros 
Supports proportional printing, laserJett, and 
over 300 printers. S16 for all software, tutorial/ 
guide on diskette. OK to copy Register lor 
manual/support. $89. Full 90-^ guarantee. 
Quicksoft 

219 First N. #224C 
Seattle. WA 38109 
(206) 282-0452 Visa/MC 

World's Bilingual Word 

DuangJan, billing word processor for English and 
one of these: Amienian, Euro/Latin, Greek. Hindi. 
Khmer, Lao, Punjabi, Russian. Tamil, Thai. 
Viet . . or create your own language with font 
editor For IBM compatibles with graphics & dot 
matrix printer $59 i $4 s/h in US and Can. (For- 
eign S10s/h). 

MEGACHOMP COMPANY 
3524 Cottman Ave. 

Philadelphia, PA 19149-1606. U.SA 
215-331-2748/8138 

HEBREW/ENGLISH/GREEK 

Arabic. Russian, and European languages Mul- 
tilingual Scribe.- an easy-lo-learn multi-lan- 
guage wordprocessor that supports on-screen 
foreign characters, right-to-iett text vowel points 
and accents— with no hardware modifica- 
tions— and prints on most dot matrix printers 
$350 -F $5 s/h, for demo. $15 + $4 s/h MC/ 
VISA- Req. 384K. 

GAMMA PR0(XICTI0NS. INC 
710 Wilshire Blvd . Suite 609 
Santa Monica. CA 90401 
(213)394-8622 


ONE COMPUTER & TWO PRINTERS? 


Stop Plaggiag 

ft Uaploggiag 

Use your choice of 
TWO printers from 
ONE parallel cable 
with the simple 
flick of a switch. 

Oa« Parallel Flag la 

Connect any Standard Centronics 
Parallel Cable directly to the switch. 



$5995 

(# 2100 ) 

Plus $3.25 Shipping 
& Handling 


30 Day 
Noaay Back 


Two Piarallal Plaga Oatl 

Two 3V5'cables (included) attach 
each printer. 


Call for oar aaw catalog of PC Accaaaorias 
SUaply CaO l-SOS-FOR-TIPZ 7am 5pm PST 

800-36 7-S479 (CA 415/567-4067) 

To Order: Write or call 'Hpr Direct. Inc Vlsa/MC or 
Money Orders ^ease Sharping wlthTi 48 hrs. via UPS. w- 

P.a Boa 690 > Sob Fraacloco^ CA 94101-0690 





• 100% Cotton Canvas 
a Static-Free/Breathable 
a Beige with Grey Trim 
a Embroidered Emblem 

For: IBM. PC, PC-AT, Compaq, AT&T 
Leading Edge "D." Epson Equity 
Printers: OKIDATA EPSON, IBM, NEC. 

Contemporaiy ComputerWear 

1320-36th Avenue 
Son Francisco, CA 94122 

(800) 826-5761 

Dealers Pieose inquire CA (415) 759-1466 

CIRCLb STH ON RbADI-.K StRVK>. CARD 


The RESET BUTTON 
that IBM forgotl 




At lost a reset burto^ 
for your IBM PC, XT or 
AT. You no longer 
hove to turn your ma- 
chine off ond on ogoin 
when CTRL-ALT-DEL 
doesn't work. A must 
for hard-disk users. 
Completely sofe, In- 
stolls in minutes. No 
soldering. 

$24.95 


Avokibie lot I6M f>C. Xl. At 
ond qenew clore% No 
chcvQe cords, odd %7 00 
ship odd $? 50 ior CODs 

Irata - Reset. 
2562 E. Glade 
Mesa, Az. 85204 
(602) 926-7969 
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BAR CODING 


BAR CODE— LABEL PRINTING 

THE LABEL MAKER" prints bar codes. OCR-A 
tike and large characters from data entered at 
keyboard or from disk files Create and save 
unique printing formats and record layouts Per- 
forms record add. change, delete, sort and se- 
lect on disk files A I. LABELMAKER" pnnts AlAG 
shipping/parls identification labels required by 
Auto Mftrs. Requires IBM PC or work-alike. 

TJ SOFTWARE INC. 

PO. 80x2044 

Arlington Heights. IL 60006 
(312)364-1065 


The BEST 

BAR CODE READER 
for the IBM PC & AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available; 

Bar code printing software 

Magnetic stripe readers 

Units for other computers & terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415856-6833 

Mx: IGramml 371.9097 TPS PLA 
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PRINT YOUR OWN BAR CODES 

WRITEBAR- prints Codabar. UPC, Code 39. ABC 
and Interleaved ll of V bar codes on most print- 
ers Otters sequential numbers, disk or key^rd 
operation. Fully configurable installation. Sep- 
arate OBJ modules available for most lan- 
guages. $150. Custom programs and bar code 
readers also avail MS-DOS andZENtX. 
WILSOFT.INC, 

PO. Box 22132 
Tampa. FL. 33622 
(813)985-9920 

$7 WHY PAY MORE $55 
Bar Code Printing Software (or PC. XT, AT & 
Comp w/printers w/Epson-l6M graphics em- 
ulation Universal Bar C^ Generator $45 (Works 
with almost any program). Test disk $7. Small 
labels $15. Large labels, ligmars, AlAG. dBASE. 
& subr tor Basic. Compilers. WP Data Mgmt., 
etc $25'$5S. Various codes & densities. Bar 
Code Readers from $295. 

GORDON COMPANY 
20210 Laceyland 
Katy. Texas 77449 
713-578-5522 


Print on your PC 


m L-ABELS H 


& Epson/Okidata/IBM 
Printer 

• Labels for shipping, bins, 
shelves & inventory 

• Text readable up to 50 ft. 

• 13 text sizes up to 1.2"x1" 

• 1 0 Bar Codes; 1 1 . UPC/ 
EAN.I2of 5. MSI, Code 39 

• DOD LOGMARS»AIAG 

• Flexible Label Size/Design 

• Color options • File input 

• Menu driven or user pro- 
gram controlled 

• EASY • FAST • S49-$279 

• 30 Day $ Back Guarantee 

Bar Code Readers for 

Multi user (RS-232) $399 

PC/XT/AKKybd Attach.) $385 
(No Slot Required) 

WORTHINGTON 

DATA SOLUTIONS 
130 Crespi Court. 

Santa Cruz, California 95060 

408/458-9938 
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MISCELLANKOUS/ 
BAR CODING- 
DISK 

CONVERSION 

■N 


BAR CODING 


DATA CONVERSION 



• Print directly from your • Easy set-up 

own programs , programming required 

• Code 39/UPC/2 of 5 • Superb documentation 

Logmars 

Bear Rock Software Company 

6069 Enteqirise Drive • Placerville, CA 95667 • (916) 622-4640 

< IKCII 4HS<)NRtAI».RShRVK>;C'Hi> 


BUSINESS 

OPPORTUNITIES 

EARN EXTRA $$$$ AT HOME 

Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment Our database provides low cost/risk ap- 
proach to introduce home programmers and 
companies needing programming help. Send 
now for complete info package and application 
Only cost is a low, one-time applcalion fee 
HOME PROGRAMMERS. INC. 

P.0-BOX243-N16 
El Segundo.CA 90245-0243 


COMPUTER 

INSURANCE 

DATA SECURITY INSURANCE 

The *att risk* Personal Computer Policy from OSI 
includes essential coverages not available with 
other polictes: protection against loss ol data 
(even from accidental erasure), loss of custom 
programs, and fraud. Especially intended tor 
business computers. Coverage can be bound by 
leleptxjne. 9 to 4 Mountain Time 
DATA SECURITY INSURANCE 
4800 Riverbend Road. PO, Box 9003 
Boulder. CO 80301 
(303)442-0900.(800)822-0901 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


COMPUTER 

INSURANCE 


SAFEWARE 

Insure your computer. Sateware provides full re- 
placement of hardware, media, and purchased 
software As little as $39 a year provides com- 
prehensive coverage With our blanket cover- 
age. no lists of equipment are needed. One phone 
call does it all! Call 8am to 6pm EST (Sal 9 to 5). 
SAFEWARE. THE INSURANCE AGENCY INC. 
2929 N. High Street. PO Box 02211 
Columbus. OH 43202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA 

CONVERSION 


AMERICA’S 

MOST 

ADVANCED 

DATA 

CONVERSION 

FACILITY 


1000 toniMts. lapt. tflik, wwOproctliori 
rnailng Hats, optical teaiMing. 
ana cuitpm rftennaltlflg 

Data Convarsion 
Laboratory 

65^ fresh Meadcw La. Fresh Meadciws klY 11305 

(718)886-8600 

UK( I I I IN Rl \HI K M H > ^ VKl) 


DISK CONVERSION 

We are the oldest and most versatile conversion 
company m the country We ll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor Over 20 billion characterscon- 
verted since 1979. Optical scanning available. 
We provide the excellence ytxi expect Text ac- 
curacy guaranteed for disk conversions 
TEXT SCIENCES CORPORATION 
5430 San Fernando Rd. 

Glendale. CA 91203 
(818)247-0792 


DIGITIZERS 


HAL Systems 

VIDEO IMAGE PROCESSING 

TUm a PC/AT/XT into a Video 
Capture SyttemI Integrate Video 
technology wHh IBM computer*. 

• STORE VIDEO PICTURES 
ON DISK 

• CAPTURE and PRINT REAL- 
WORLD IMAGES 

• Our CUSTOM Applications 
Include: 

— Video Data Bases 
— Desk-Top Publishing 
— PC Based Video 
Telephones 
~ Colof/BAW T-Shirt 
Systems 

• Products from CORE 
ANAimC Include: 

VISfONBASE for 
Criminal Justice. Real 
Estate. Personnel. 

Product Catalogs . . SS9S.00 

— Custom VISIONBASE ..call 

— Video Toolkit for 
DBase lll-f, Lotus 1-2-3. 

etc from S12S.00 

• DIGITIZERS (ComputcrEyes. 

CHORUS, etc. Color and 
BSW) from 1229.00 

• Video Printers (Mitsubishi. 

HKachl. etc.) call 

• High Resolution 

Cameras from $199.00 



HAL Systems 

Image Processing Specialists 
674 Route 202-206 N 
Bridgewater. NJ 0B807 

1-BOO-22y-OfSE 

(In NJ 201-218-18181 
201-46^D049 
(24 Hr. BBS/Modem) 

“A Picture is Worth 
a Thousand Words" 

CIRCLb «J6 ON RbAObR SbRVKI-. CARD 


25C PER PAGE DOC TO DISK 

*0CR Text Scanning to disk in Wordstar Multi- 
mate. DisplayWrile. Word Perfect. ASCII more 
‘Scan Typset books, manuals, publications, 6- 
24 point including roman and Italic 
’Di^/Tape Conversions (bi-directional from PC, 
WR 9 track tape. MACINTOSH. (CP/M-OOS) 
‘Quick Turnaround plus 30-Day Guarantee 
Isl RUN COMPUTER SERVICES 
59 Acorn Ponds Drive 
North Hills. NY 11576 
212-432-5252/516-627-1493 


DISK CONVERSION 


TAPE/DISK/MICROFICHE 
USER PRINTING/COLOR SLIDES 

• Tape to & from IBM Diskettes 

• Tape Duplication (800, 1600. 6250 BPI) 

• Tape or IBM Diskettes to 

• Microfiche (208 11714'pages/fiche) 

• Laser Printing (32.ci00 pages/shitt) 

• Merge''Pufge'Soft Large Files 

• Color Slides (11000X16000 pixelslrame) 



Call Toll Free (800) 422-9622 
In Oklahoma (916) 254-9622 
Technical Programming Services. Inc. 
8506 East 61st Street 
Tulsa, OK 74133-1301 


ON WORD 

Can read any document to disk. 
Fast, accurate optical scanning 

• 10.000 -I- type fonts 

• typeset or typewritten 

• font size— 6 ptsto28pts 

• to all word processors 

• volume discounts 

• systems and services 

• call lor prices 

ON WORD DEVELOPMENT 
2434 Mam St. 

Santa Monica. CA 90405 
(213)399-7733 


TAPE TO DISK CONVERSIONS 

Conversion services to or Irom over 800 com- 
puter systems: 

—Magtapes 
—Micro Computers 
—Minicomputers 
—Word Processors 
—Typesetters 

Our conversion capabilities surpass most in the 
industry 

PIVAR COMPUTING SERVICES. INC. 
165ArlinglonHgts Rd #M 
Buffalo Grove, IL 60089 
(312)459-6010 


PC MAGAZINE ■ APRIL 28. 1^87 

.^85 


V. 


CI..AS8IFIED 





DISKETTE COPY SERVICE 


^ We're the Leader in Software Duplication ^ 




^ Fortune 500 companies and software publishers g 
j choose Echo Data for 24 Hour tum-around , high ^ 
^ quality, arid competitive prices! All IBM formats are ^ 
^ supported. Custom labels, sleeves, full packaging. ^ 
i We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 
LEcho I 



-~ri I ^ 

bout anyone else? ^ 
I Data Services, Inc^ 
jnville, PA 19353 ^ 


Lionville, 

800-533-4188 or 

i 215-363-2400 in PA 2 


SOFTWARE 

DUPLICATION 


• Dupication 


• Technical Support 


• Custom Pack^ing 


• Dtetnbution 

vQ) 

• Blank Diskettes 


• Quality Control 

n 

• Equipment 



100% CUMWflEED 

800-222-0490 


(In M.J. 201^62-7628) 


MEGASo/f 

PO. Box 710. Freehold, NJ 07728 



MAILING LISTS 


FREE CATALOG 

Over2miion namesooTSowner/userlists IBM. 
Apple, mn sites, resellefs. stores. VAR's, chains, 
mail order dealers, educational. Unix. Pascal. 
Cobol, Lotus. dBase, modem, investor, publi- 
cations. clubs. Call/Write lor Iree catah^. In- 
clude phone & type of business 
TARGETED MARKETING INC • Irv Brechner 
Box 5125 -P 
Ridgewood. NJ 07451 
(201)445-7196 


PC Magazine Classified 
Marketplace 

the ultimate target market! 


Till* iiriiiid s|M'(-iri(‘rsishiirr!J() 
PC .Miigaziiifdinrt liavi- tlwtinn* 
III sliop ari)Uiid. tlii'ir nnl.v (-mi 
GTii is gflliiij! what llii*y ll(•l•d as 
((uir-kly as pn.ssihhv 

They'll DIRECT their 
attention to PC Magazine 
ClassiHed Marketplace 

For tlimn l*C Magazine Cla.ssi 
fu-d Miirkm|ilii<-i''s Din-t-r H«‘ 
spmise Display Ad formal repro 
scnts u fast, easy and cost 
pffm tive inctliod of product ac 
qui.silion. They know it will have 
the priHluels lliey need and Hie 
inforinatioii tht-y want n-garding 
price, volume discounts. s|)ecifi 
cations and dtdivery. 

If.vou think Ihul your husiiit>.ss 
can iMMieni from the ^iT'i.tKJti 
brand siiecifiers who r«*ad PC 
Magazine . . . YOfRE RIGHT' 


So take DIRECT action and 
call (212) 503<5115 


SUPPLIES 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


Laser Toner Cartridpes 

Factory new toner cartridges lor HP LaserJet'. 
AppleLaserWriler *. QMS. Canon, and Corona 
laser printers Three Colors 


Buck $82.95 

Brown $96 95 

Blue $134.95 


Visa. MC, COD and PO's accepted $2 OOS/H 

Laser Express 'Inc 

461 Lakeview Dr W Mobile. Ai 36609 

1-205-343-6646 

1-800-5534111 


V 


SUPPLIES 


SOFTWARE PACKAGING 

To Meet Your Needs 



GtefKO Development Systems offers several choices to he^ you 
with your software packaging. Our prrxfixt line includes doth 
arxl vinyl binders/portfoiios for your users manual and program 
diskette. The binders can be saeened with your company logo to 
add that extra personal touch. The hnal product is an organized, 
eye-catching presentation that your efforts deserve. 

In addition to packaging, Glenco D^elopment Systems of^s a 
wide wiety of services, including finished produa assembly, to 
help get software products to rnarket Typesetting of manuals 

can be as ea^ as sending an ASCII file. Duplication and label 
affixing as well as prixJua assembly/shrink wrap are readily avail- 
able. Please consult us with your specific needs. 



3920 ftkJge Avent^e 
Arlingccin Hts., IL 60004 
(312) 392-2492 


( IKL'1 1 •Ml' ON Kl ADI K M KMI I- ( \KD 


$$Ell US YOUR SEMPTY 
TONER (RRTRID6ES $10 


■mui 


• OAim !•« M 


( IKCIi; ON KhADbK ShJtVK h ('AKO 


IBM STYLE BINDERS, SLIPS 

Complete program packaging line D-nng cloth 
binders, slip cases, floppy pages, game portfo- 
lios Continuous paper with three Urge holes 20 
lb to go in binders. BUnk disk envelopes. Func- 
tion key cards tell user your F1-F10 meanings 
Lowpriceson floppy disks (Ull.wnte for prices 
FREE Catalog Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E St Charles Road 
Lombard. IL 60148 
(312)629-5160 1-800-DEAL-N0W 


DELUXE PC STATIONARY 

Letterheads m continuous forms w/invisible 
perforated edges plus matching window or reg- 
uUr envelopes in watermarked quality CUssc 
Layed paper Numerous colors of ink & paper 
available utilizing many standard formats & 
lypestyles or supply your own. all at very low 
prices & lasi delivery 
call 800-624-2961 (Tenn 901-756-7010) 

For free samples, prices and info . or write 
PerFORMS Press, 9456 Lofton 
Cordova. TN 36018 


I LASER CARTRIDGE 
I RECHARGE! 

i $$$ Save a lot of money $$$ 

C recharging laser printer toner cartridges 
E lor 

s Canon Corona 

E Apple Laserwnter QMS 

= Hewlett Packard Lasenets 
E Recharged cartridges are reconditioned m 
E work like new but last 20% longer Money 
E back unconditionally guaranteed Send 
> S40 per cartridge < S3 s h Monthly 
E discounts, 
i LASER SYSnMS 
C 7 North Mam. P.O. Box 407 
E Kaysville. UT 84037 
S (801)544-3090 

E t lk( 1.K 4IU (IS Kt-.ADIJt ShRSKT. CUd) 
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READER SERVICE CARD 



FREE INFORMATION 


About Products & Services 
In this Issue! Here's your chance to have all the 
facts, figures, and specifications about the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 

Just complete the attached card. We'll notify the manu- 
facturers or distributors so you can receive your free bro- 
chures directly from them. 


It's as easy as 1,2,3 
to have valuable information about 
dozens of products right at your 
fingertips; 

Fill in your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 

Circle the numbers on the card that 
correspond to the ads or articles 
you’d like more information about. 
(Numbers for advertised products 
ited in the Advertiser Index as well.) 

Mail the card today. . . it's postage 
paid. The literature will be mailed 
free of charge to your attention. 
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HOW TO STAY ON TOP OF WHAT’S WHAT IN THE PC MARKET 


i 


« a\ Are you frequently called i^on t>dftihs9t corresponds to the ad or 
^to give^dvice abot^PC products? ki-^cfethat interested you. We’ll 
Is it your responsibility to make PC 'torw^dyour name to the manu- 

hferdware, software and periph- iiicmgSifacturers drt^^tors so they 
erals selections? uiaiK RTtyinaix cShsendy outheHterature you 
If so, there are probably prod- 


in this issue you 
TO get ybtf insw alifflS tfiore about 

^ o Well, all you have fo do is send 

in your PC Magazine reader ser- 
vte card^^u just circle the num- 


Don’t wastea minute. The 
sooner yoij fill out yeur card and 
send it in, the sooner you can start 
building ypur product reference" 
file! 1 
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BIG BOOK 
BYANY 




BIGGER 

BBEnBt. 


Reach the PC/ MS-DOS market in a big way with 
PC Magazine. It's the only magazine delivering: 


the largest PC/ MS-DOS 
circulation 
the widest coverage, 
segment by segment 
the fastest growth 
the best cost efficiency 
the only independent test- 
ing laboratory committed 
to comparative product 
evaluation 


the most regular 
readership among PC 
buyers and user group 
members 

the most pull for direct 
marketers 
the largest ad linage 
the greatest reach of brand 
specifiers in the most con- 
ducive buying environment 
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THE BIG BOOK BYANYMEASURL 

Put the power of the Big Book to work for you. 
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Coming up 


I Editorial product index 


I COMMUNICATIONS ISSUE Con- i 
necting your personal computer to the | 
I world beyond your desk is one of the best ; 

ways to become a true participant in "the | 
I information age." A telephone line, a mo- j 
dem, and a copy of PC A/agozme's special j 
I issue devoted to communications are all 
\ you'll need to get started down the road to ! 
, on-line activity. j 


MOUNTAINS OF MODEMS First. 
I the modems. In true blockbuster tradition, 
we have gathered over 80 modems from all 
price ranges and technical categories and 
subjected them to an exhaustive series of 
] benchmark tests using PC Labs’ new mo- 
dem testing equipment. All the reviews of 
! the modems focus on ea.se of use and each 
I product’s special features. We’ve also pro- 
vided an extensive glossary of communi- 
cations terms and a comprehensive fea- 
tures table that will turn you into an instant 
modem expert. 


ON-LINE DATABASES If you’ve 
ever considered linking up with an on- 
line database, take a look at Tom Bad- 
gett’s introduction to 12 of today’s most 
popular on-line databases, including The 
Source. CompuServe. Dow Jones 
News/Retrieval. BRS, GEnie. and Vu/ 
Text. These electronic almanacs offer 
their subscribers everything from current 
stock quotations and news bulletins to 
movie reviews and even on-line personal 
ads. Also included are reviews of three 
database search software packages that 
will help you maximize your on-line pro- 
ductivity and minimize your phone bills 
by helping you find the most direct route 
to the information you need. 


ELECTRONIC MAIL Barbara Kras- 
noff reports on the ever-expanding world 
of electronic mail. It’s the quick and easy 
way to send messages without the hassles 
of stamps or busy signals. Reviews include 
the three leading public e-mail services, 
MCI Mail, EasyLink, and AT&T Mail, as 
well as several of the more exclusive cor- 
porate e-mail services. 
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ADD-IN BOARDS 

443 

Inboard 386/AT 

Intel Corp. 

33 

434 

Mac86. iyiac266 

AST Research 

44 

426 

Tandy Enhanced 

Tandy/Radio Shack 

46 


Graphics Adapter 



BACKUP 

619 

Backup Master 

Intersecting Concepts 




Inc. 

268 

431 

Bookmark 

Intehisoft International 

38 

622 

Corefast 

Core International 

269 

621 

DSBackup Plus 

Design Software 

270 

620 

Fastback 

Fifth Generation 




Systems Inc. 

272 

617 

Intelligent-Backup 

Sterling Software Inc. 

274 

618 

Pdisk 

Phoenix 




Technologies Ltd. 

274 

COMMUNICATIONS 

439 

PhoneBoot 

CybexCorp. 

44 

COMPUTERS 

672 

Accel 900 

Multitech 




Electronics Inc. 

256 

674 

ALR PC2E/10MHZ 

Advanced Logic 




Research Inc. 

256 

694 

AST Premium 286 

AST Research Inc. 

246 

693 

CO/266 

Computer Direct 

248 

673 

Epson Equity III Plus Epson America Inc. 

256 

692 

Kaypro 266i 

Kaypro Corp. 

250 

671 

PC Designs ET-286< 

PC Designs Inc. 

257 

691 

PC’s Limitei) 286-10 PC'S Limited 

254 

690 

Proteus Technology 

Proteus 



286 Standard 

Technology Corp. 

256 

CONNECTIVITY 

638 

Advanced NetWare/ 

Novell Inc. 

214 


66 



636 

Advanced NetWare/ 

Novell Inc. 

214 


286 



629 

ARCnet 

Standard 




Microsystems Corp. 

216 

626 

Business-Pro LAN 

Texas Instruments 

216 


Server 



625 

Ethernet 

3Com Corp. 

216 

634 

G/NET 

Gateway 




Communications Inc. 

216 

441 

G/Remote Bridge 

Gateway 




Communications 

45 

633 

IBM Token-Ring 

IBM Corp. 

216 


Network 



632 

Invisible Network 

Invisible Software Inc. 

218 

627 

LanCourier 

Tallgrass Technologies 




Corp. 

219 

631 

NetWare/S-Net 

Novell. Inc. 

219 

639 

PC Local Area 

IBM Corp. 

214 


Network Program 



630 

PCnet 

Orchid 




Technology Inc. 

219 

629 

ProNEMO 

Proteon Inc. 

219 

638 

SFT NetWare 

Novell Inc. 

214 


NUMBER PRODUCT 

COMPANY 

PAGE 

636 

SUfLAN 

AT&T Information 




Systems 

219 

642 

StarLAN Network 

AT&T Information 



Program 

Systems 

214 

640 

10-NET (software) 

Fox Research Inc. 

214 

635 

10-NET (system) 

Fox Research Inc. 

219 

624 

3Com TokOT-Ring 

3Com Corp. 

219 

637 

3-r-Share 

3Com Corp. 

214 

641 

VINES 

Banyan Systems fnc. 

214 

QRAPHICS 

433 

Halo OPE 

Media Cybernetics 

36 

435 

InColor 

Hercules Computer 




Technology 

45 

428 

Tuit)Ofonte1.2 

Image Processing 




Software 

46 

HARDWARE 

437 

AdaptaSO 

ProductR&DCorp. 

45 

437 

AdaptaPak 

Product R & 0 Corp. 

45 

676 

AuloCrypl 1 

Jones Futurex Inc. 

118 

689 

Auto Six Shooter 

Black Box Corp. 

177 

688 

Buffalo XL-256 

Buffalo Products 

178 

687 

Caretaker Plus 

Rose Electronics 

196 


CTP-8P/256 



665 

Collaser 

AVN Inc. 

163 

686 

Cfosspoint 8 

Crosspoint 




Systems Inc. 

184 

696 

HPLaserjet500Plus Hewlett-Packard Co. 

ISO 

660 

JATO 

Office Automation 




Systems Inc. (Oasys) 

163 

695 

JetFeedI 

Genesis 




Technology Inc. 

154 

646 

Jiaser Plus AT 

Tall Tree Systems 

163 

678 

KBO-Lock 

CVI Laser Corp. 

118 

662 

Laserjet Font 

Hewlett-Packard Co. 

163 


Cartridges 



660 

Locking Keyboard 

ACCO International Inc. 

117 


Cover 



683 

Logical Connection 

Fifth Generation 




Systems 

195 

698 

MF 830 Laser Feeder BDT Products Inc. 

149 

699 

MF 650 Laser Feeder BOT Products Inc. 

148 

438 

Padolock 

Doss Industries 

45 

697 

Paper3et400 

Zryad Inc. 

154 

648 

PaperMaxSOO 

Sterlirrg Computer 




Products 

163 

679 

PC Guardian 

Micro Security 




Devices Inc. 

116 

675 

PC Lock IV 

MPPi Ltd. 

120 

427 

PCT^ Right 

Xerox Corp. 

46 

432 

Princeton LS300 

Princeton Graphics 

38 


Scanner 

Systems 


685 

PrintOireclor MS-I 

Digital Products Inc. 

185 

644 

PS Jet 

The Laser Connection 

170 

644 

PS Jet Plus 

The Laser Connection 

170 

684 

ShareSpool ESI-2076 Extended Systems 

192 

663 

2-Mbyte Upgrade Kit Hevriett-PackardCo. 

163 

681 

Western Telematic 

Western 



PSU-61B 

Telematic Inc. 

204 

677 

X-Lock100 

A-0 Electronics Inc. 

117 


KAOER 




SERVICE 

NUMKR PRODUCT 

COMPANY 

PAGE 

LANQUAOES 

429 

Mix C Works 

Mix Software 

36 

422 

Peter Norton's 

Brady/Prentice 



Assembly Language Hall Press 

43 


Book for the IBM PC 



MONITORS 

424 

Aydin Patriot 
Enhancer 

Aydin Controls 

48 

425 

EG-19 Enhanced 

Epsilon Graphics 



Graphics Display 

Systems 

48 

426 

EGM-1 Enhanced 
Graphics Monitor 

Tartdy/Radio Shack 

48 

raiNTERS 

667 

Epson GO-3500 

Epson America Inc. 

128 

666 

HPLaserjet Series 11 

Hewlett-Packard Co. 

132 

670 

Okidata Laserline 6 

Okidata 

137 

668 

QMS Big Kiss 

QMS Inc. 

139 

669 

Ricoh PC Laser 6000 Ricoh Corp. 

144 

436 

ThMatrix 650 

Output 



PrintNet 

Technology Corp. 

44 

436 

TriMatrixSSOXL 

Output 

Technology Corp. 

44 

SOFTWARE 

440 

Quarterdeck 

Quarterdeck 



Expanded Memory 
Manager-386 

Office Systems 

44 

442 

Profect Vision 

Inmax International 
Publishing 

44 


REAOCR 


HUMBER PBOPUCT COMPAHY PARE 


SPREADSHEET 

430 

Silk 

Daybreak Technologies 

51 

UTILITIES 

682 

EasyPrint 

Server Technology 

198 

421 

The Envelope Please Quaid Software 

43 

650 

Fancy Font 

SoftCraft Inc. 

164 

649 

FancyWord 

SoftCraft Inc. 

164 

652 

Font^ 

Prosoft 

164 

645 

FontGen IV Plus 

VS Software 

164 

659 

Forms 

Polaris Software 

164 

658 

Labelmaker 

Polaris Software 

164 

651 

Laser Fonts 

SoftCraft Inc. 

164 

647 

LaserWare 

SWFTE 

Intemationai Ltd. 

164 

423 

Pizazz 

Application 

Techniques 

48 

657 

Polans Crunch 

Polaris Software 

164 

656 

Polaris Laserjet 
Setup Utility 

Polaris Softvrare 

165 

655 

Polaris Print Merge 
(non-RAM resident) 

Polaris Softvrare 

165 

664 

PowerText Formatter Beaman Porter Inc. 

165 

654 

RAM- Resident 
Polaris Print Merge 

Polaris Software 

165 

661 

Soft Fonts 

Hewlett-Packard Co. 

165 

445 

StarFixer 

Hard/Sofi Press 

35 

653 

Symbol Sheet 

Polaris Softvrare 

165 

643 

Tops Print 

Cent ram 

System Inc. 

170 

WORD PROCESSINQ 

444 

WordStar 
Professional 4.0 

MicroPro International 

33 


PRODUCTIVITY 
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PC Lab Notes STATUS diagrams your PC's machinery, memory, and DOS and BIOS versions. 281 

Programming PLAY lets you compose and play tunes on your PC within DOS. 297 

Spreadsheet Qmic 1 -2-3 macro lets you easily add characters with accent marks to text . 311 


Spreadsheet Clinic 1'2-3 technique for centering text strings. 312 

Spreadsheet Clinic Cop^hte and Copyll PC let you run 1-2*3 from a RMIdisk. 312 

Spreadsheet Clinic A crafty way to hide 1-2-3 and Symphony tiles. 315 


Connectivity Clinic Check server hard disk and cables to fix 3Com LAN slowdown. 31 7 

Cwnectivity CKnic Lotus Express or Transporter can help dean up garbled transmissions. 317 

Connectivity Clinic lAljalyzer can help detect radar pulses interfering with EtherUnk. 320 


Power User WordPerfect's line-drawing function can create graphics for menus. 325 

Power User 2SCREEN.PRG and Persortal Programming's BROWSE pan across dBASE screens 325 

Power User Post-Its can attach paper to envelc^ for easier printing . 332 


Power User Microsoft Word's Thesaurus facility makes a handy spelling checker. 332 

Power User Clipper and dBASE III bug can accidentally mass-delete your records. 332 

User-to-User YESNO batch file improves on standard ERRQRLEVEL branching program. 335 


User-to-User POKER. BAS and BORDER. BAS put a border around the entire screen in BASIC. 335 

User-to-User WINDOW. BAS blanks windows, for Microsoft BASIC compilers. 338 

User-to-User CHK8087.COM checks for the presence of 8087/80287 math coprocessor chip. 339 


PC Tutor Several ways to modify your PATH and access DOS's environment table. 341 


I 


Don’t Pay 
For Another Form! 



g, Chare®* 


,,ola>WT 4I5STAT 
UjsDESiaN MBPDOOnUfi 
'.20 Mill UP ieOmSETTIHS 
$230, .FORM 

\y^^3UARAN7ElD 


^NOOEtlVERy- 
AN' NATURALLY- 
. NO CHECKS' 


The Ultimate Forms 
Generator & Manager^ 
EZ-Forms Executive 


Never be without the perfect form again. Have 
purchase orders, invoices, expense forms, ap(A- 
cabons. or any of over 101 pojxilar, pre-designed 
forms instantly with just a few keystrokes. And 
you can modify or custonize any form easily with 
on-line help. Or design your own forms effortlessly 
and put your local typesetter on wd^e. Make 
boxes, symbols, combs and unique graf^cs with 
ease. EZ-Forms also hek)S you “fiO it out” error 
free. 


• Now with spreadsheet style math! For point-of- 
sale, totals, profections, reports, etc. 

• Easy to use - even the "boss” can use it! 

• Create custom forms from scratch -like a pro. 

• Context, sensitive on-line help/tut(HiaL 

• Beautiful manual - written in “En^h!” (But 
you'll [Mt)bably never need it) 

• Power features indude: text wrap, auto-num- 
bering, walk around graphics, shading, block op- 
eratkms (o^y. move, delete), read-to/write- 
from disk, import/export forms, dear overlay 
for pre-printed fmms, bok&dng, underlining. 
super/subscripC italics, double sized, aNDfres- 
sed, user custom print attributes, ETC! 

• EZ-Forms Executive requires 3&4K. DOS 2.1 
or later, mono or cdor monitcxs. Supports aD 
popular printers. Not copy protected. Ten day 
money back guarantee ! 


Only $89 Complete ! 


And that includes manuals, telephone sup- 
port & shipping. (Add $5 for UPS 2nd day air 
or foreign o^rs. IX residents add 7.25% sales 
tax.) Visa/MC/AmerEx/Checks accepted. 

To Order Call Now: 
1.800-643-9039 - ext. 403 
TX: 1-800-392-6273 - exf. 403 

For informaticm induding site licensing and dealer 
orders. caD 1-713-488-0210. 

£ZX Corp.. 403 NASA Road 1 East, 
Webster(Houslon). Texas 77598 


CIRCLE 126 ON READER SERVICE CARD 





Professional Time 
and Billing System 


miAtiT 

BUSINESS 


For ATTORNEYS, 
ACCOUNTANTS, 
ARCHITECTS, 
CONSULTANTS, 
DOCTORS and 
Anyone Who 
Bills for Time 
or Service 


lCQniRJfTHQn<2CSi " 
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(t>« 42 Viu> 1 ■M•^ 31 •Zlll t*CW* 331 ‘VJfZ 
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OrawMCt liiifcwiumfi 
ter Any PrcNIami tw 
Mk ter T)M or SorvK*. 
ITik Mmr Umt ' Mortely 
rackogo WW OiNportann 
Vowr te’ kt orw TInm «ttf 
niOng Syurm 


mdrrprmn 
Trn tyttrm perfonm « 
Oookkcrpmq acuvitm 
ruMUlM MiO owning 

CAST TO UNOCKTANO 

The IWtANt lUUMU rtOT 
(irrr kw«kcf men> sntrM n 

dmgnrd to wvr txnr iind fflonrtr 
mr c o up w nmwxf utn t mmuJi 


HKOI'HKIA 

NUNACitMEM 


rKrFMonn vrtvcin. 
pmonp proprrty noT' 
age tjcMirt or jny otner 
amur rencjt properties 


OVER 


100 


000 


SOLD 


iP Lotus 


Synij^KMiy 




READY-TO-RUN 
APPLICATIONS 
PACKAGES FOR 
LOTUS* 1-2-3™ 
AND SYMPHONY" 


THE COMPLETE BUSINESS PAG 


PERSONAL/BUSINESS PAC 


The fivt osential modules ter all snull 
businesses. 

• CENERAL LEDCER 

• PAYROU. 

• ACCOt-NTS RECEIVABLE 

• ACCOLWTS PAYABLE 

• INVENTORY CONTROL 

The CompMe Business Pac S99.9S 


The VERSABusiNESS^ Series 

I, or can be (inked in 

^tem. 

wjlW e. yet etsy to o». Kotps tnok of a 
eew«rTvrMm*rwMr«d payroll Infom a Bon. instantly 
caloMn payroll daouebona (In avaty state) and 
prints chads and ratoted forms 


Each VatsafiBsacss module can 
awf combination to fomt a complete. 


VetSAmVOfTORY-* 


VBttAIttCeVAILES'' SM.K 

»-» -comptelB maniHtrlven accouns rsoefvaOtes. 
InvDioitM. and monthly statement panaraOng 
^rdsm diit leapt track of all irrforrnatton rafated to 
«fte oim you or your company money 
VBtStfAYAILIS*' SM.IS 

Is dasigned to keep track of al currant and aged 


you virtually unlimittd storabi capacity 
compraherutva steSsOcs reoUred to maka an of 
your vim tfivantory decisions. 


Conluns kit Ihc essentials for business, home 
or personal use. 

• CHECK REGISTER CONTROL 

• TELEPHONE DIRECTORY 

• MAILING UST MANAGER 

• THE Bl’SINESSnOME ACCOirNTAKT 

• CREDIT CARD MANAGER 

• BANK ACCOUNT MANAGER 

PcfSonaUBusiness Pk S99.9S 




All the mafor hinctions for evaluation, 
selection and manaftrmeni ai your investment 
portfolw 

• PORTFOLIO VALUATION 

• BONDCAU'UUTIONS 

• FUTURE PRICE PROlEtTlONS 

• FINANCIAL RATIOS 

• STOCK MARKET ANALYSIS 

• CASH MARKtrr FORECASTING 

Slock Pac $99-»S 


Calculates and prints all interest, mortaaac 
and savings calculatKMu 

• LOAN AMORTIZATION SCHEDULE 

• MORTGACE/REAL ESTATE CALCULATION 

• CASH FLOM ANALYSIS 

• PRESENTWrURE PAYMENT 

• INVESTMENT ANALYSIS 

• LEASING 

Loan Application Pac $99. 9S 






payables, kseping you to touch wtih aN information 
mM to ' 


d to how mudi money your company owes 
and halptog to manage your cash flow 
_ VEMAPAYnOa' SMJ 5 

B is lha most powerful (uRy automated payroll system 


REVIEWS: 

Otsinbubon of the VersaSencs has now exceeded 
100.000 maUno the VsrsaSenes Ihe largest mass 
dfsinbuted accounttog software package to Ihe 
worid. Among recent revievrs. the VersaSeries 

1 the new Addison- 

The VersaSeries 
e packages seHtog 

at three to five times the price 


For accountants, investors and small 
businesses that want to present professional 
statements to their clients. 

• BALANCE SHEET PREPARATION 

• COMPARATIVE INCOMESTATEMENTS 

• HNANCIAL RATIOS 

• CASH FLOW ANALYSIS 

Hud(tei Analysis Pac $99.95 


Performs all standard IRS-accepted depreda- 
tion calculations and prmts profwional 
reports 

• DEPRECIATION. ACCELERATED COST 
RECOVERY SYSTEM 

• STRAIGHT UNE DEPRECIATION 

• SUM OF THE YEAR S DIGITS 

• DOllLE DECUNING BALANCE 

Depreciation Pac $99 95 


sekMSMkte^iMM^incsn 


PROPERTY MANAGEMENT SYSTEM 


E^eft or Mesr Lotus /-^■J' a^ngMoiwMV-onparkapci comer on an unprorrrfwrfwnr/rr. The larnnupinarfiiyonar odd-on 
DircfTm for As own nordi. Exti package can be toed mM or aithout a prmrrr. Mtm used aal/i 0 prmler. the user a 
or v tiaedunhpnktssMeiallooktnt printouts mhkhom he cut/omitad to meet Ihe needs e/ the user. AiTsarujaJacrompantei 
tachpockoge. t-2-3sni(Svin|iHonv»«nMniraaf LM«On«iopraMCotp LaM*«ir(gMmttrMiin»t el lotus DrntopnioniCorp 
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No matter where you take 
CROSS'MLICMk*4 


♦ ♦ ♦ 

You won 't encounter a PC communications progr 2 un with as much versatility as 
CROSSTALK*Mk. 4. It has everything we could imagine you needing today. More 
protocols — X.PC. Xmodem. Kermit, and our own CROSSTALK. More terminal 
emulations, including complete IBM 3101, DEC VT- 100, and TeleVideo 900 
series. Concurrent communications capability — up to ISsessions, each 
I displayed in its own expandable window, or on separate ’ 'pages. ' ’ Error 

k . checking at high speeds. Prepared script files to extract information from 
■ I most popular information utilities. A powerful programming language 
to create customized scripts. Finally, we've built-in a bit of tomorrow. 
S A \ CROSSTALK Mk. 4 is based on a modular architecture that means we 
A \ can add new capabilities by phone, as they come along. So you're 
getting more th 2 ui today's standard in communications software. 
lA You're getting tomorrow's as well. 

* SV ^ \^txVMi/\\l /\Ll\ I (X)() Holcomb W( kkLs parkway 
^ COMMUNICATIONS Roswcll. ('icorflia 5()07(> ^ 

1 - 800-24 1 - 6393 ^ * 



Manufacturing Company. Inc. 

CCRTIS 



Simp|y AcSjuslable 

Universal System Stand 

The new SS-3 System Stand from Curtis adjusts from 4 to I'h inches to accommodate aimost any system 
ui'.it inc'uding the IBM-PC, XT, AT, Compaq Deskpro, hard disk drives, and the Bernoulii Box. Constructed ot 
high-impact ABS, it is coiored and textured to match or compiement ali microcomputer systems. Cle<^n 
up '/our workspace — put your system unit on the fioor. Get organized and more productive with the 
^-3 System Stand from Curtis — the experts in accessories. Retail. ..S29.95 


Curtis products are available nationally from leading Dealers. Distributors, and Retail Chains. 
In Canada: Micro-Computer Products, RO. Box 235. Ajax. ONT, Canada L1S 3C3, (416) 427-6612 


Adlust from 
4io7V2 mores. 


High-impact ABS. 
Matches or complements 
all microcomputer systems 
in color ar r' 'exture. 



For the Curtis dealer nearest you call (603) 924-3823 


Lifetime 

Warranty. 


Rugged design. 

Proven stability for desktop 
or floor use. 


MmufaclurtnQ Cdoipany. Inc. 

CUITIS 

305 Union Street, Fteterborough, NH 03458 





